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Artists offering 
new styles and 

2 fnew techniques 
captured the 
honors at this 
year’s SIGGRAPH 
Art and Design 
Show, p. 88. 


Fantastic Voyages 
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Rediscovering the Outer Planets 


Environmental Protection 
Music and Motion 


SOCK “EM 


Your next presentation may 
be the most important one of 
your career. Knock ’em out 
with color. 


With the Kodak XL 7700 Digital Con- 
tinuous Tone printer in your corner, you 
can produce near-photographic quali- 
ty color prints and overhead transparen- 
cies quickly and easily from your per- 
sonal computer. 

And now, the True Color Printer 
(TCP) driver from Computer Support 
Corporation allows the users of any 

Microsoft Windows application 
to print directly to the 
Kodak XL7700. 


Create eye-catching transparencies and 
prints from Aldus Persuasion, IBM 
Hollywood, Microsoft Powerpoint, 
Micrografx Charisma, Corel Draw and 
Arts & Letters. 

The Kodak XL7700 uses a unique 
thermal dye transfer process for un- 
equalled quality. Color correction, im- 
age resizing, and other advanced features 
are built into the printer. The TCP driver 
permits downloading of printer calibra- 
tion tables for matching colors on your 
monitor with the actual output. 

As an added bonus, the TCP Driver 
includes a complimentary copy of the 


Arts & Letters Graphics Editor, a $695 
value. The Editor combines powerful 
drawing and editing tools, presentation 
charting, more than 5,000 award-win- 
ning clip-art images, 80 scalable type- 
faces, a wide array of features and 
special effects such as Warp/Perspec- 
tive, clipping masks, hole cutting, text- 
along-a-path, polymorphic tweening, 
and much more. 

The Kodak XL7/00 Printer, ICP 
driver, and the Arts & Letters Graphics 
Editor provide a comprehensive solu- 
tion for advanced desktop publishing 
and quality presentation materials. 
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Seeing Is Believing 


The quality of a Kodak transparency is 
hard to believe and even harder to 
describe in words. A picture is wortha 
thousand words, so if you’ll send us your 
business card, we’ll send you a sample 
transparency. 

For more information about the 
Kodak XL7700, the TCP driver and the 
name of your nearest authorized Kodak 
dealer, call or write: 


Computer Support Corporation 
15926 Midway, Dallas, TX 75244 
214/661-8960 Fax: 214/661-5429 


CIRCLE 1 ON INFORMATION CARD 


All product names and company names are trademarks, copyrights and/or registered trademarks of their respective owners. 


UNREAL. 


IMAGE COURTESY AMERICAN FILM TECHNOLOGIES 
SAN DIEGO, CALIFORNIA 


T A 


IMAGE COURTESY NEOLUX 
PASADENA, CALIFORNIA 


These images aren't real—they were made on a PC. 
With Digital Arts software, you can produce professional, 
photo-realistic images using our modeling, animation, 
rendering and paint packages. And a system with off- 
the-shelf hardware and Digital Arts software is both 
affordable and easy-to-use. Call or FAX the number 
below and we'll send you a video that shows what can 
be done with our state-of-the-art software. 


TRANSENDER™ 
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BUILD 
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POoO0 VCONWOY COURT, SAN DIEGO CA O2771 


PHONE G619:>541.2055 FAX: 619.541-2655 
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COVER: In this scene, from 
Magellan at Venus, a scientific 
visualization being showcased 
later this month at the 
SIGGRAPH ‘11 Electronic 
Theatre, state-of-the-art 
computer graphics 
technology was used fo show 
the way Venus appeared 
only a few months ago. For 
more on the Electronic 
Theatre, see page 46. 


FOCUS: Trends in Scientific Visualization 


36. Rediscovering the Outer 
Planets 
Utilizing the power of high- 


end computer graphics systems, 
scientists at academic and gov- 


ernment outposts nationwide 


are attaining new perspectives 


on the tens of thousands of 
images of Jupiter, Saturn, 


Uranus, and Neptune acquired 


by the Voyager space probes. 
By Greg Freiherr 


58 Artistic Animation 

Small systems may soon 
replace workstations as the ma- 
jor platform for computer ani- 
mation, as animators turn to 
Macs and PCs to produce their 
most creative works. 

By Renée LeWinter and 
Cynthia Baron 


46 | The Electronic Theatre 
This year’s SIGGRAPH 
showcase for computer graphic 
art and technology will fea- 
ture 48 works of state-of-the- 
art, computer-generated im- 
agery and animation. Here’s a 
preview of what you'll see. 
By Barbara Robertson 


68 Music & Motion 

MIDI, the Musical In- 
strument Digital Interface, is 
today being used by anima- 
tors to facilitate a link be- 
tween music and computer 
graphics—a link that could 
prove useful for certain tasks. 
By Gary Pfitzer 


Environmental 
Protection 


Geographic Information Sys- 
tem and remote sensing tech- 
nologies are leading the way 
in providing scientists and re- 
searchers within the federal 
government with the informa- 
tion they need to better man- 
age Earth and its processes. 
By Audrey V. Doyle 


Discover the one 
euaranteed 


Stars cool. Volcanos fizzle. Even suns burn out. 
But the IBM RISC System/6000™ family of 

POW ERstations and POW ERservers is no flash in 
the pan. In the year or so since we introduced it, 
its only gotten hotter—offering performance rang- 
ing from 9 to 25 MFLOPS and from 33 to 72 
SPECmarks. All at prices that won’t even make you 
break into a sweat. 


An operating system that sizzles. The 

RISC System/6000 family operates on AIX® IBM’s 
enhanced version of the UNIX® operating system. 
AIX runs across the broadest range of platforms in 
the industry, and not only supports all major 


Hardware 
Price MFLOPS SPECmarks™ 


industry standards and programming languages, 
but brings you additional enhancements like 
enriched file system capabilities, support for 
advanced systems management and much more. 
Best of all, AIX fans the flames of the RISC 
System/6000 familys POWER architecture, to 


give you even hotter performance. 


MFLOPS are LINPACK double-precision where n=100. AIX XL FORTRAN Version 2.1 and AIX XL C Version 11 compilers were used for these tests. SPECmark is a geometric mean of 


the ten SPECmark tests. All prices current at publication. 


IBM and AIX are registered trademarks and RISC System/6000 is a trademark of International Business Machines Corporation. UNIX is a registered trademark of UNIX Systems 
Laboratories. SPARCserver is a trademark of Sun Microsystems, Inc. DECsystem is a trademark of Digital Equipment Corporation. SPECmark is a trademark of Standard Performance 
Evaluation Corporation. HAGAR THE HORRIBLE Character(s) © 1991 King Features Syndicate, Inc. © 1991 IBM Corp. 


source of power 
to stay hot. 


DID YOU BRING 
THE MARSHMALLOWS? 


An applications platform spreading like 
wildfire. The RISC System/6000 family already 
runs over 3,000 diverse applications in mechanical 
design, visualization, software engineering, 
accounting, retail store management and on and 
on. But we're still feeding the fire. More and 

more applications are being written and ported 
over to run on the family every day. 


IBM support: an eternal flame. There’ never 
been anything lukewarm about [BM’s commitment 
to its customers, and there never will be. With the 


RISC System/6000, you get the unparalleled world- 


wide support of IBM: service when you need it, 


- not included. 


For the Power Seeker. ( 


24 hours a day, 365 days a year. An IBM customer 
engineer can even come to your site and install your 
machines, configure your network and integrate 

all your systems, whether they’re made by IBM or 
not. Its enough to make you feel warm all over. 

To find out how you can harness the power of 
the RISC System/6000 
family, call your IBM 
marketing representa- 
tive or Business Partner 
at: 1800 IBM-6676, 
ext. 845. Sorry, 


marshmallows 


RISC 
System / 
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FRONT END 
Publishing Excellence 


hile Computer Graphics World has enjoyed a good deal of critical 
acclaim recently—having received some two dozen editorial and 
graphics awards during the past couple of years—we’ve done little in the 
way of blowing our own horn, at least in our editorial pages. However, 
when Computer Graphics World took first place in the 1991 Maga- 
zine Week Publishing Excellence Awards in the General Computing cate- 
gory, we decided that 
perhaps a little toot was 
in order. 


Thirty-two of our peers 
= in magazine publishing 
Second Annual MagazineWeek Publishing Excellence Award : and journalism reviewed 
ERR yea a some 420 magazines and 
fumanaing te bihensiniedin eddie, =f selected one winner in 
-— May20, 1991 14 each of 43 trade and con- 
ae | | sumer categories on the 
basis of a magazine’s 
“ability to distinguish it- 
self by maintaining the 
highest standards in the 
definition, recognition, 
and achievement of its 
editorial mission.” As 
ws ‘ that statement and a 
© a more detailed list of 
judging criteria indicate, 
the award clearly recog- 
nizes the total magazine 
and is, therefore, a trib- 
ute to all of those who 
are involved in the many 
facets of the magazine’s 
strategic market posi- 
tioning, editorial 
achievement, and design 
and production quality. 


. We would like to believe 
The CGW staff: Front row (I to 1): Diana Phillips that this is all just an 
Mahoney, Laureen Belleville, Michelle Lendway, elaborate wav of 
susan Mullarkey, Debra Stone. Middle row {I to rn: ean pis Ace ets 
Audrey Doyle, Keith Hevenor, Jan Horner. Top row Inped. the’ siecds of ‘our 
(I|to 1): Phil LoPiccolo, Stephen Porter, Chris Hipp, =P 


Gary Pfizer. On the road: Robert Holton, Barbara ‘readers above all other 
Robertson. considerations, and that 


we have had some suc- 
cess in meeting those needs. To the extent that it does measure our service 
to you, then this is, indeed, an honor of which we are proud. 


Robert P. Holton 
Publisher 
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Anmating with Alias. 
The choice of smart cookies 
around the world. 


apitals of Europe ready for 
iscuits? In this entertaining com- 
mercial, Fox's biscuits enthusiastically dance 
down a runway revealing their attractive 
~ New packaging and its delicious contents. 

Worldwide, hundreds of production facil- 
ities and corporate video departments rely 
on Alias for affordable, dynamic and sophis- 
ticated 3D animations. Here's what they say: 

‘It allows you to create intuitively. You see 
your imagination take shape before your 
very eyes.” Brad Fox, Senior Animator, 
Compugraph Designs. 

“With Animator, the technical doesnt get 
in the way of the creative. The immediacy 
of the results allows me to produce what's 
in my mind's eye.” Bruce Gionet, Senior 
Animator, Telezign (a division of National 
Video Center). 


“Industrial Light & Magic has been work- 
ing in both the advertising and motion picture 
industries creating some of the world's best 
animated images. Allashas SSDS 
been an integral part of our 
success. Ed. Jones, — 
Director of Post Production, 
Industrial Light & Magic. 

Alias puts a stunning array 
of creative tools at your finger- 
tips with a completely inte- 
grated system for 3D modeling, 
rendering and animation. 
Raylracing, Natural Phenom- 
ena, Character Animation, powerful Texture 
Mapping, VideoPaint and Video Integration 
let you explore ideas —and new business 
opportunities —you only dreamed of before. 
And because Alias Is as easy to learn as itis 


Seek tag aes 


solution for commercials, station id's, corpo- 


: MLE MD GN 
AEC visualization by Design Vision, 


rate videos, scientific and AEC 
/@ visualization or the remarkable 
WF Alias PowerAnimator for the 
‘dfa Most sophisticated character 
Fanimation and special effects. 
_ And with hardware and soft- 
ware leasing programs 
designed to fit even the tightest 
budgets, there's no reason 

“= why you cant choose the very 
Toronto. hast in animation. 

Be a smart cookie and contact the Alias 
representative in your area for more 
information or write: 

Alias, 110 Richmond Street East, 
Toronto, Ontario, Canada MOC 1P1. 


rexiei 
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Alias 


Detroit San Francisco 
(313) 380-5640 


(415) 325-1755 


Philadelphia 
(215) 579-9010 


Los Angeles 
(213) 312-9580 
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Graphics so beautiful have 
never been so beautifully priced. 
Because $6,000 has never bought 
so much PC before. 

Introducing the DECpc™ 433 
Workstation. It’s a 486DX 
PC. It’s a graphics PC with 
workstation performance. And 
it's an entirely new breed of 
business machine: the network PC. 

The DECpc 433’s revolutionary 
design allows your Ethernet 
network to take the place of a 
slew of expensive peripherals. So 
the engineers at Digital could add 
more of what you really need in a 
PC. Like graphics as rich as those 
of richly priced workstations. 

The DECpc 433’s built-in video 
controller gives you 1280 x 1024 
resolution — far beyond super 
VGA. For crisper, more detailed 
graphics. And cleaner, brighter 
windows. In fact, the DECpc 433 
Workstation can run any VGA 


software at twice the size of 
standard VGA. So you don't need 
another controller and monitor 
just to run VGA graphics. 
And when it comes to 


speed, well, the DECpc 433 


Workstation is wired for it. You 


GRAPHICS 
AT ITS HEART, 
NETWORKING 

AT ITS SOUL. 


can rip through all your favorite 
CAD applications, such as 
AutoCAD and VersaCAD. 
Whether they run on DOS, 
OS/2, Microsoft Windows or 
even X Windows. 

But your work won't just go 
faster than ever, it will be easier 
than ever. Because the DECpc 


433’s built-in Ethernet networking 
can put your companys entire 
network at your command. For 
the kind of massive file storage you 
need for those massive graphics 
files. Plus seamless printer sharing. 
E-mail. And more. 

Put the built-in networking, 
the graphics and the 486DX 
power together, and you've got a 
PC so revolutionary, you won't 
find anything like it. Money- 
wise. Performance-wise. Or any 
other-wise. 

To put the whole issue in its 
most graphic form, think of 
this. At $6,000, the DECpc 433 
is half the cost of a traditional 
PC with comparable graphics 
performance. So why not call for 
more information today. Our 
number is 1-800-343-4040, ext. 
352. Or call your local Digital 


Authorized dlilglijtlalif 


Distributor. 


© DIGITAL EQUIPMENT CORPORATION, 1991. THE DIGITAL LOGO AND DECpc ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION. 486 IS A TRADEMARK OF INTEL CORP. OS/2 IS A TRADEMARK OF 
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COMPUTING FROM DIGITAL. 
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Atlanta (404) 451-0637 Chicago (312) 699-9400 
Dallas (214) 385-4544 Los Angeles (818) 954-8700 
New York (516) 829-0820 San Francisco (415) 369- 
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THIS MAKES YOUR 
VIDEO TAPE RECORD 
OBSOLETE. 


It's the Abekas A60 Digital Di 
Recorder. And because it uses 
Ethernet |/O for digital image 
networking you can say good- 
bye to your VIR. The Aé0 is 
time digital image recorder 
player with I/O at 30 fps. 

Configured asanodeonyour _ 
network it becomes animagefile 
server. And it's so transparent | 
you'll think it’s part of your com- 
puter. It virtually eliminates having 
to leave your keyboard. You 
can do perfect image transfers by 
frame or field in seconds.And 
the A60 converts your 24bit RGB 
files, too. Its disk storage gives 
you instant random access to your - 
recorded material with playback 
in forward, reverse, looped or — 
segmented modes — all at va : 
able speeds. And if your a ppli- 
cation calls for image design 
or research, the A60 can be a 
valuable development tool. Say 
farewell to your VTR. Say hello” 
to digital image recording on 
Ethernet with the Abekas A60. 
For details: (415) 369-5111. 


See us at Siggraph Booth #1044 _ 


Photo Ethics 


egarding [the June Front 
End, “What’s Wrong with 
this Picture?”], it’s encour- 
aging to see that some of the com- 
puter magazines are helping out 
with the consciousness-raising 
[about the proper use of computer- 
enhanced photo illustrations]. I 
read your editorial quite carefully, 
and I would like to clarify or add 
just a couple of points. 

You mention that most newspa- 
pers will install electronic picture 
desks this year, which is totally ac- 
curate. The move by the Associat- 
ed Press to begin delivering photo- 
graphs in digital form in 1991 will 
make that a necessity. But it’s not 
only for the handling of wire pho- 
tos. Many newspapers will also 
digitize staff-produced photo- 
graphs into the same EPD for elec- 
tronic enhancement. And then 
there’s the matter of still-video 
cameras and video frame-grab- 
bing, neither of which will produce 
a film original that could serve as 
“proof” of an unaltered photo- 
graph. Each new enhanced photo- 
graph will be a new original. 

Just to clarify one thing about 
my survey [on the impact and im- 
plications of digital photo manipu- 
lation, cited in the editorial], it 
also contained several examples of 
what could be called more conven- 
tional methods of image manipula- 
tion, from cropping to staging to 
darkroom techniques to lens selec- 
tion. I wanted to compare what 
[several] groups thought about 
these commonly accepted methods 
versus the new electronic tech- 
niques. Some people believe that 
removing an element from a scene, 
either manually before the photo is 
taken or by cropping, is acceptable. 
But doing the same thing later on 
an EPD seems taboo to many of 
the same people. There seems to be 
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a fine line there, although the mat- 
ter of a photographer at least bear- 
ing witness to some semblance of 
“reality” is usually cited as the dif- 
ference. Many photographers 
seemed liberal about what they 
would allow themselves to do on 
the scene or in the darkroom to 
help “interpret” the negative into a 
print. But they become suddenly 
quite conservative when that au- 
thority is passed on to someone 
else working on an EPD in the 
newsroom. 

I am glad you mentioned the ini- 
tiatives taken by journalists in 
Norway. At the same time, I doubt 
that solution would work in our 
journalism culture in the US. But 
to me the most interesting thing is 
that the proposed guidelines re- 
sulted from a united effort of text 
editors, publishers, and photogra- 
phers. So far we have not seen as 
much concern among the non-visu- 
al groups here as in Norway. Yet if 
credibility is undermined, readers 
won't separate the words from the 
pictures. They will all go down in 
the same ship. 

Did you see the April 8 issue of 
Newsweek with the digitally al- 
tered cover photo? Several readers 
wrote in to complain, according to 
the Letters section a few weeks lat- 
er. They don’t like to be fooled. 


Kurt Foss, Director 
Electronic Photojournalism Lab 


University of Missouri 
Columbia, MO 


Thanks for pointing out the April 
8, 1991 issue of Newsweek, which 
shows a battle-ready row of US 
fighter jets with huge bar-code la- 
bels stuck onto their nose cones. A 
line on the table of contents page 
states that the bar codes were add- 
ed digitally. A note on the Letters 


page in the magazine’s April 29 is- 
sue states that “several objected to 
our placing bar codes on the war- 
planes in our cover photo.” One 
reader wrote to Newsweek and 
said, “Electronic enhancement is 
fine for advertising, but it has no 
place in a news magazine, however 
clever it may seem.” 

We also noticed that the cover of 
the May 20, 1991 issue of Time fea- 
tured a computer-enhanced photo 
illustration. This one grouped head 
shots of Colin Powell, Dick Cheney, 
Nancy Kassebaum, Carroll Camp- 
bell, and Pete Wilson around a pho- 
to of Dan Quayle standing in his 
usual spot behind President Bush 
at his State of the Union Address. 
A line on the table of contents page 
called the cover image a “computer- 
altered State of the Union photo- 
graph.” The technology has, in- 
deed, proliferated to the point 
where the journalism profession 
must address this issue to protect 
its credibility.—PL 


Vaporous Ethics 

In response to the March Output, 
“A Call for Ethics,” I must disagree 
on the subject of ethics in vapor- 
ware. The consumer always has 
the final choice of purchase, and 
the same competition that incurs 
risk is the strongest progressor of 
computer software. The driving 
force behind any industry is to sell 
and make a profit. When dealing 
with a competitive industry that 
demands innovation daily, the sale 
of an idea to the consumer is not 
unacceptable. Each time an an- 
nouncement of a new vaporware 
product is made, there comes the 
combined “gasp” of an entire in- 
dustry, followed closely by the 
sounds of hundreds of developers 
scurrying to their terminals in a 
parasitic frenzy. If consumers 


11 


would simply wait for products to 
be completed and reviewed before 
purchasing, they would not en- 
counter vaporware; but when pur- 
chasers need to have the latest and 
greatest, then they should be pre- 
pared to gamble with soothsaying 
development houses. 

I ask everyone who has ever 
been stung by vaporware to step 
back, appreciate the fantastic ma- 
chine on your desk with which 
you're about to refute my opinion, 
and realize that, although it seems 
unethical to sell something intan- 
gible, it is far worse to suppress the 
possibility of future innovations. 


Karl Aldinger 
Electrical Engineering Undergrad- 
uate 


University of Delaware 
Newark, DE 


Corrections: 

The caption for chart one in the In- 
dustry column “The Market at 
Large” (April) should say that by 
the end of 1994, the computer 
graphics market will grow to $56.8 
billion, not $44.3 billion. In the 


scan converters, Folsom Research has built a 


worldwide reputation for superior products and 


leading-edge technology. 


Foci out why we were chosen by Alliant, DEC, HP, 
IBM, Silicon Graphics, Sun, and more... 


We'll make a convert out of you! 


4 


Folsom 


EAR CH 
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526 East Bidwell Street 
Folsom, CA 95630 

tel: 916.983.1500 
fax: 916.983.7236 


second chart, the colors in the key 
that signify workstation-based and 
PC-based platforms are switched. 


A news item on page 11 in the 
April issue incorrectly stated that 
Linda Fawcus and David Clement 
had purchased the technology for 
the Vertigo animation system 
from Cubicomp after that company 
went bankrupt. In fact, the two for- 
mer Cubicomp engineers intro- 
duced the acquisition opportunity 
to a group of investors organized 
by Jim Stewart, who, in turn, pur- 
chased the technology. Stewart is 
the president of the new company, 
Vertigo Technology. Fawcus and 
Clement are vice president of mar- 
keting and vice president of engi- 
neering, respectively. 


In “A High-Tech Globe” (March), it 
was incorrectly stated that the Na- 
tional Geographic Society has 
adopted the GeoSphere whole- 
Earth image as its “official” atlas 


We Can Convert Anyone 


0. products convert any high-resolution graphics 
display to standard NTSC or PAL video. With over 


10 years of experience in designing state-of-the-art 


for 1990. Actually, the Society 
used the image as the title spread 
in its 1990 World Atlas, of which 
240,000 copies were printed. 


Credits: 

The April cover image, “Draw- 
ing of Cylinders,” was film re- 
corded by GW Hannaway & As- 
soc. of Boulder, CO. 


The opening image of “Designer 
Interiors’ (December 1990, 
page 35) was created by Seattle- 
based architect Martha McInnis 
using Intergraph’s ModelView 
design system. 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Editor 

Computer Graphics World 


One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 

MCI Mail: CGW 


a 


See us at Siggraph, Booth #1031 
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Exhibit A began life as an 
8x10 transparency. Also note 
that the LS-3500 performs equally well 

with negatives and monochromes. So, 
ultimately, the format of your source 
material is largely immaterial. 

For more information, write or call: 
Nikon Electronic Imaging, Dept. B2, 
101 Cleveland Avenue, Bayshore, 

NY 11706, (516) 547-4355. Or call 
1-800-NIKON-US for the nearest dealer. 


Precision. Fidelity. Vivid reality. 

Absolute simplicity. Breathtaking detail 

— just some of the thousand words 

any LS-3500 scan is worth. But how 
can words suffice when Nikon is, once 
again, defining a standard? 

Exhibit A: The Shot. Rick Muller's 
masterpiece to the right. We call it ~ 
Color Separating.’ Captured by Nikkor 4 7 

optics, it was scanned on the LS-3500. “ 
Exhibit B: The Reviews. “€&&&v, \~ “ 
[The LS-3500] wins overall for flexibil- . 
ity in resolution and for the wide range 
of controls it offers,” said MacUser.” 

To quote a MacWEEK comparison, “The 

Nikon scanner's self-calibration and 
auto-focusing set a new standard in 
ease of use for slide scanners. It's also 

noticeably faster ...”** 

The LS-3500 
Scanner provides 
the same results 

on a Macintosh® 
IBM® MS-DOS or 
UNIX® system. 
Exhibit C: The Real 
Upshot. Concerned that 
our 35mm format might 
be limiting? Please note: 


} His 
Dy nie mnt” if 


ELECTRONIC IMAGING 


pe gd ft ¢—4—++ 


*Reprinted with permission from MacUser September 1990. Copyright © 1990 Ziff Communications Company © 1991 Nikon, Inc. 
**Reprinted with permission from MacWeek January 30, 1990. Copyright © 1990 Coastal Associates Publishing L.P. Nikon, Kodachrome, Macintosh, IBM and UNIX are trademarks of their respective companies. 
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The Apple’ Macintosh’ IItx 
and Macintosh IIci are 
two of the most powertul 
Mmm personal computers 
© in the world today. 
27 __ Both boast 
lightning-fast 32- 
Macintosh If "bit Motorola 68030 
microprocessors (running at 40 and 25 megahertz, 
respectively). Both have a math coprocessor on board 
as standard equipment. And both have the power to 
handle up to 128 megabytes of RAM on the logic board. 
Both have enough expansion slots under the 
hood to add everything from 24-bit video cards to 
graphic accelerators, and just about any kind of 
networking card, from Ethernet to Token-Ring. 
Its the kind of pure processing muscle you 
need to run industry-standard design programs 
like AutoCAD and MicroStation. And support 
industry standards like CALS, DXF and IGES. 
With Apple’ fully compliant version of 
UNIX’— A/UX’ 2.0 —the Macintosh IIfx 
and Ici can also run UNIX, the X Window 
System, Macintosh programs and even 
MS-DOS programs all at the same time. 
And you'll have UNIX multitasking and 
networking, including TCP/IP and NES. 
That’ real computing power. 
Which now brings us to the civilized part. 
Macintosh design programs work in 


Macintosh Ici 


©1991 Apple Computer, Inc. Apple, the Apple logo, UX, Mac, Macintosh and “The power to be your best” are registered trademarks of Apple Computer, Inc. The main monitor shown is a 19" Radius monitor by Radius, Inc. AutoCAD is a registered 
Microsoft Corp. Motorola is a registered trademark of Motorola Corp. UNIX is a registered trademark of ATET. The X Window System is a trademark of Massachusetts Institute of Technology. Pump image was created by Joe Guagliardo with MacBRAVO! 
Intergraph Corporation. Building image was created with Upfront. Upfront is a trademark of Alias Research, Inc. ‘The February 1991 Ingram study rated Macintosh computers against MS-DOS PCs running Windows 3.0 on time taken to complete applications. 


st civilized form. 


Total Application Performance — 


; Mac w/Cache Cand i : (in Minutes) 
the Sale lap hic, Intuitiv C Way Compag Deskpro 386/25e 


as thousands of off-the-shelf [imtwnmsiuses 
Macintosh personal produc- |= a 


tivity programs. Everything | cimpacpaignsirsyp 
from a FORTRAN compiler | comabvesiorossos 
to aspreadsheet works in #2wes2voiel miss as 
aconsistent way.Soyoull “> or 
ind youl ap into even free te tr ad 
more power more often. computers from IBM and Compaq. 
And Macintosh programs all work together, So 
you can copy your conceptual drawings and render- 
ings from CAD programs and then paste them into 
presentations, memos or manuals—choosing from 
thousands of innovative programs —with a few 
simple keystrokes. Or even cut and paste between 
other environments (such as DOS and UNIX). 
Every computer should have the power to 
work this easily. Only an Apple Macintosh does. 
And dollar for dollar, chip for chip, recent 
independent tests by Ingram Labs reveal that 
Macintosh is actually a better value than some 
formidable 486 PCs from Compaq and IBM" 
For a free copy of those test results** 
and the name of your nearest authorized 
Apple reseller, call 800-446-3000, ext. 530. 
Youll soon find Macintosh has the 
power to change the way you think about 
power. The kind of power that 4 


no other personal computer can a 
imitate. The power to be your best’ 


Me 
® 


trademark of AutoDesk, Inc. Compag is a registered trademark of Compaq Computer Corp. IBM is a registered trademark of International Business Machines Corp. Ethernet is a registered trademark of. Xerox Corp. MS-DOS is a registered trademark of 
MacBRAVO! is a registered trademark of Schlumberger Technologies. Orbiter image was created with MicroStation Mac. MicroStation is a registered trademark of Bentley Systems Inc., an Intergraph affiliate. Intergraph is a registered trademark of 
Value is based on Ingram Labs’ performance results and the manufacturer's suggested retail price. “One brochure per customer. Offer good only in the US. and while supplies last. Allow 4-6 weeks for delivery. This ad was created on a Macintosh. 


The most basic instinct 1s not just 
- to build, but to build the best. 


Among children, being the best is 
friendly competition. But among com- 
panies, being the best decides critical 
issues. 

Issues such as who will have jobs 
and who won't. And which companies 
will survive and which will not. 

On a global scale, it even influences 
which nations will grow economically 
stronger, and which will stagnate. 

With so much at stake, five years 
ago CalComp initiated a program to 
assure that our products would be the 
best and that our employees and fac- 
tories would be world-class competi- 
tive. Now, we can tell you that the 
program Is a SUCCeSs. 

Today, CalComp cost-effectively 
produces the highest quality plotters, 
printers, digitizers and display sys- 
tems made anywhere in the world. 


and commitments to match, with such 
industry firsts as a 3-year warranty for 
our new Pacesetter™ plotters, lifetime 
warranties on our digitizers and a 
Spare-In-The-Air™ program for our 
display systems. 

So don’t ever wonder where in the 
world the best plotters, printers, dig- 
tizers and display systems are made. 
The answer is here, in America, by 
CalComp. 

To find out more about CalComp’s 
world-class products, call 800-932-1212. 


Wedrawon 
your Imagination. 


=7CalComp 


A Lockheed Company 


In fact, our products are so competi- 
tive that half our sales are outside the 
USA, in the home markets of many of 
our toughest competitors. 

That has favorable balance of trade 
implications because for every $1 of 
components we import, we export 
$5.25 in complete, value-added, 
finished product. 

At the customer level, CalComp 


quality means world-class performance 


©1991 CalComp, Inc. CalComp, P.O. Box 3250 Anaheim, CA 92803. Pacesetter, Spare-In-The-Air and We draw on your imagination are trademarks of CalComp, Inc. 
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News in Brief 


Western computer suppliers looking to exploit the sales potential of 
No Quick Profits tes Europe will need to discard any expectations of a quick return 
: on their investments, says a new report from market research firm 
in Eastern Europe Frost & Sullivan (New York). Although the market for computer 
equipment in Eastern Europe could reach $5.9 billion by 1993, the 
report says the pay-off will come in the long term, while the front-end 
investment will be substantial. | 

The report goes on to say that the initial demand will be strongest for 
PC equipment and that Unix systems will do well later. Further, says 
the report, Eastern European customers are expected to buy mostly 
complete configurations from system suppliers. It will not be until the 
second half of the 1990s that the demand will grow for peripheral 
equipment and terminals sold separately. East Germany, says the 
report, will account for almost half of the total shipments during the 
next few years, but the markets in Poland and Czechoslovakia are also 
forecasted to perform well. 


A start-up company with close ties to the Massachusetts Institute of 
The Computer Display Technology is promising to bring to market a new 3D computer display 
of the Future? that it claims may eventually replace the standard CRT displays on 
3 most desktops. At press time, Volumetric Imaging (Cambridge, MA) 
claimed to be just weeks away from being able to demonstrate a display 
capable of showing a 3D image at VGA-quality resolution. The display, 
which is cylindrical in shape and looks a bit like a black stovepipe hat, 
stands approximately 20 inches tall and has about a 12-inch diameter. 
Most significantly, however, the display is structured in such a way 
that the 3D image can be viewed from all sides. An innovative use of 
polarizing film in the display casing even allows the image to appear 
against a black background regardless of the viewing angle. Company 
president Dennis Solomon, who claims he will be able to create an even 
higher-resolution display by the end of the year, says that he is currently 
working with several computer makers and CAD vendors who have 
expressed an interest in incorporating the technology into their product 
lines. 


Intel Corp. (Santa Clara, CA) has introduced two new members to its 
New Intel Chips popular i860 family of microprocessors: a 25MHz version of its i860 XR 
chip and a new i860 XP chip. The 25MHz i860 XR chip, says Intel, is a 
low-cost version of its existing i860 XR chips, and it will make it possible 
to incorporate the chip’s full graphics functionality on boards retailing 
for less than $1500. The chip has a list price of $199 and is available 
immediately. The i860 XP is a higher-end chip targeted for use in 
workstations and supercomputers. According to Intel, the chip offers 
twice the performance of the 33MHz version of the i860 XR chip and 
contains 2.5 million transistors. However, it maintains 100 percent 
upward binary compatibility. At press time, final pricing for the chip 
had not been set. 
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Graphics for Kids 


Pixar Reconsiders 


Joint Efforts 


18 


A non-profit group with the goal of increasing the technology literacy of 
America’s children is working to raise funds for its first project, a series 
of one- to three-minute video shorts that would ideally run as “drop-ins” 
during Saturday morning network programming. TEK Foundation 
(Minneapolis), the organization producing the shorts, says the videos 
will incorporate innovative, 3D, computer-generated imagery and will be 
designed to capture the attention of pre-schoolers, elementary school 
children, and technophobic adults. To date, funding for the project has 
come from cash seed grants from the Smaby Group (Minneapolis) and 
SIGGRAPH. An additional $105,000 is still being sought to complete a 
broadcast-ready pilot tape. 


In response to user demand, Pixar (Richmond, CA) has reconsidered its 
plans to sell ShowPlace, a 3D scene-compositing package for the 
Macintosh, to another company. According to company spokesperson 
Pam Kerwin, Pixar has decided to sell and support the package itself as 
the result of comments from users who felt the software offered a 
perfect complement to MacRenderman. However, adds Kerwin, Pixar 
has no plans to develop any other application software. The ShowPlace 
package is expected to ship sometime this month and will be sold with 
MacRenderman for $995. 


Two leaders in the printer market have signed a cross-licensing deal 
that will give Adobe (Mountain View, CA) access to several desktop 
color printing patents owned by Tektronix (Wilsonville, OR), while 
giving Tektronix rights to use Adobe’s Postscript Level 2 software 
technology. RasterOps (Santa Clara, CA) has agreed to develop a low- 
cost, video-quality, 24-bit video output capability for the RISC-based 
workstations from Digital Equipment Corp. (Maynard, MA). 
DuPont (Wilmington, DE) has inked a licensing agreement with 
Pantone (Moonachie, NJ) that will allow it to develop and sell 
Pantone-colored toners for its proofing system. Radius (San Jose, CA) 
has become the standard supplier of Macintosh color display systems 
for the Prophecy Color Publishing System from Professional Color 
Systems (Billerica, MA), an Eastman Kodak company. 

Alias Research (Toronto) has become a value-added reseller of the 
high-resolution color printers developed by Iris Graphics (Bedford, 
MA). Digital Equipment is entering the market for massively parallel 
computers with the signing of a deal calling for it to market MasPar 
(Sunnyvale, CA) computers. Insignia Solutions (Andover, MA) has 
signed a deal to provide PC emulation technology for the SPARC-based 
workstations from Sun Microsystems (Mountain View, CA). 
Stardent Computer (Concord, MA) has inked several deals that will 
bring its AVS software to the hardware platforms from Cray 
Research, IBM, and Sun. 

Cadsi (Oakdale, IA) has signed a strategic alliance agreement 
calling for it to integrate its Dads dynamic analysis software with the 
mechanical CAD software from Intergraph (Huntsville, AL). Cimplex 
(Campbell, CA) has agreed to integrate its manufacturing productivity 
software applications with the mechanical CAD system from 
Cisigraph (Farmington Hillis, MI). Parametric Technology 
(Waltham, MA) has tightened the links between its CAD software and 
both the Catia software from Dassault (Paramus, NJ) and the 
Cosmos/M software from Structural Research and Analysis Corp. 
(Santa Monica, CA). Computervision (Bedford, MA) has chosen to use 
ObjectStore from Object Design (Burlington, MA) as the base for 
future releases of its engineering data management products. 
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~ With ‘Truevision NuVista+ and 
VideoScript; we produce 
broadcast commercials 
straight from a Macintosh.” 


James and 
Charles Wine 
2PM Multimedia 
Linden, VA 


Public service announcement created with Truevision 
NuVista +, VideoScript and Letraset® ColorStudio.™ For 
more information on 2PM Multimedia, call 703/636-4142. 


Now you can script and produce professional videos on your 
Macintosh using VideoScript software with any Truevision NuVista+ or NuVista 
graphics engine. With VideoScript, you create a series of ‘events’ by defining 
duration and speed for transitions between graphics and video. The VideoScript 


interface lets you quickly master the basic transitions, yet allows access to more 


sophisticated effects for truly dazzling video productions. 

Special effects for live video include capture, strobe and posterization. 
There are 28 transitions (wipes, pushes, reveals and blends) with selectable 
borders and border colors. And unlike other programs, these transitions all run 
at 16 bits/pixel for the highest quality real-time effects available on a Macintosh. 
Truevision is well known in the broadcast industry for providing the 


highest quality video output. With VideoScript, you can make the most of the 


advanced features of the Truevision NuVista+ . Improve the quality of your video 


output by using this powerful combination in your next production. 


N ‘TRUEVISION’ 


7340 Shadeland Station, Indianapolis, IN 46256 : 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617 / 229-6900 


For more information 
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Letraset is a registered trademark and ColorStudio is a trademark of Letraset. ©1991, Truevision, Inc. 


A group of European vendors and researchers has joined with Parsytec 
Race for Power (West Chicago, IL) in an effort to build the next generation of 
supercomputers. According to Parsytec, the group’s current plans call 
for it to complete by 1993 a transputer-based, massively parallel 
computer capable of processing 1.6 TeraFlops (1.6 times 10” floating- 
point operations per second). Such a machine would be about 1000 times 
more powerful than today’s supercomputers. Other companies racing to 
produce such a computer include Cray, Thinking Machines, and Intel. 


According to the Gartner Group (Stamford, CT), a market research and 
Slow Going consulting firm, IBM will not succeed in its plans to migrate a majority 
of its users to the OS/2 operating system by 1995. In fact, says the firm, 
OS/2’s market share will be only half that of Microsoft's Windows, which 
it expects will lead the PC operating systems market with a 41 percent 
market share. The Gartner Group does recommend that companies 
deploying complex, critical applications on PCs should use OS/2, but 
points out this is a small number of companies. Most companies, says the 
firm, should adopt Windows and follow its evolution to a 32-bit system. 


When given the choice, a majority of presenters and preparers of 
Mac Devotees : presentation visuals will choose a Macintosh over an IBM PC. That’s one 
of the conclusions of a new study on the presentation graphics market 
conducted by New Media Research (Los Altos, CA), a market research 
firm. Calling the extent of the preference “startling,” the report says 
that, in many cases, Mac users work in large organizations that typically 
favor IBM platforms, implying that Mac users often must go against 
the grain and receive little or no support from the central IS function. 


e A new merger agreement promises to make Truevision 
Also of Note (Indianapolis) a wholly owned subsidiary of RasterOps (Santa Clara, 
CA). Truevision is the leading videographics vendor in the PC world, 
while RasterOps is known for its imaging products for the Macintosh. 
The merger agreement calls for the issuance of 2.8 million shares of 
RasterOps common stock for all existing Truevision capital stock. 
@In Focus Systems (Tualatin, OR) says the US Patent Office has 
decided to confirm all of its patent claims covering its proprietary color 
LCD technology. The patents were questioned by In Focus competitor, 
Computer Accessories (Kirkland, WA). 
@ The US Army’s Communications-Electronics Command has awarded 
a contract to Texas Microsystems (Houston) that calls for it to study 
the feasibility of a “Soldier’s Computer.” The proposed cigarette pack- 
sized computer would be issued to foot soldiers and would have some of 
the advanced communications and graphics capabilities found in 
fighter aircraft and tanks. 
@ Graphics board vendor Number Nine (Cambridge, MA) has nailed 
down one of its most lucrative contracts to date, with American Airlines’ 
decision to use the company’s #9GX graphics acceleration board to 
turn its text-only Sabre reservation system into a multimedia, CD ROM- 
enhanced reservation system. The plan is to bring a visual database of 
thousands of hotels and street maps to the PC screens of all Sabrevision- 
equipped travel agents. 
e The Object Management Group (Framingham, MA) and Unix 
International (Parsippany, NJ) have agreed that their technical 
committees will work closely together to create a single, common 
framework for object technology. 

News reported and compiled by Stephen Porter, CGW managing editor. 
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1. Help Icon 2. AutoCAD Sub-Menu Icon ee 9 Icons Are Made In AutoCAD 4. GT Top tom 
5. Bird’s-Eye Icon 6. GT Flexicon Pops Up At Cursor 7. Hot Spots to Nested Sub-Menus 8. Reassignable Icon 9. Resize Icon 


xe YOU 
AutoCAD A New Interface 


If you use AutoCAD 386, here’s some uplifting news. | Suddenly, you realize how productive you are. Soon, you 
GT Flexicon™ software does more than move your wonder how you could have worked any other way. 
tablet from the table to the 
me screen. As the industry’s first 
piace fully automated, user- 
eimlerme definable interface, 
GT Flexicon allowsyou 
to step through com- 
mands so naturally, 
you'll view AutoCAD 
, _ in a whole 
A Pop-up AutoCAD GT Flexicons NeW Way. 
appear instantly at your cursor. 
Compatible with our popular ARTIST 
graphic controllers, GT Flexicon takes 
only seconds to appreciate. Simply 
scroll over your favorite GT commands, 
and soon you'll be panning and zoom- 
ing from a bird’s-eye-view. To help you 
hold your thoughts, we’ve added reas- 
signable icons that can be assigned and 
re-assigned to any AutoCAD command, 
lisp routine or macro during your draw- 
ing session, so youreyes never leave 
your work. 


GT Flexicon runs with ARTIST XJS, 
XJ12, XJ10 or 12MC graphic controllers. 


GT Flexicor® 


ARTEY Graphics 
PUT Aetoe ond 

pores Movie 
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@ ARTIST Graphics keeps pace with 
AutoCAD changes and upgrades. 


GT Flexicon. It's more than new software. 
It's a new point of view. 
For your nearest dealer, call 


“J-SOO-6-ARTIST” 


KL 


ST GRAPHICS 


A Control Systems Company 


re a eS ‘ . e ARTIST is a U.S. registered trademark of ARTIST graphics. AutoCAD is a registered trademark of 
’ Autodesk, Inc. © Copyright ARTIST Graphics. All rights reserved. Specifications subject to change. 
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Introducing Sony's 20” Multiscan’ monitor. 


TRINITRON | 
Super fine pitch WILT 


© 1991 Sony Corporation of America. All rights reserved. Sony, Trinitron, Super Fine Pitch and Multiscan are trademarks of Sony. Macintosh is a trademark of Apple Computer, Inc. AutoCAD® image courtesy of Autodesk, Inc 
Acura NSX photo courtesy of Acura Automobile Division, American Honda Motor Co., Inc. Photographic images scanned using software from RIX SoftWorks, Inc. *20" CRT, 19" visual display area 


Using our new high-resolution 
GDM-1936 Multiscan monitor is the best 
way we can think of to make your work 
look better. 

It automatically accepts and displays the 
Current major graphics standards. 

And lets you customize display screens 
to suit your style. 

If youre buying a monitor for yourself, it 
means your CAD/CAM, desktop publishing, 
and graphics applications will look great. 

If you're buying 100 for your department, 
it means you Can specify a single monitor that 
will work for most everyone. 


A front-mounted control panel puts 15 user-definable display 


standards at your fingertips. 


WHAT YOU SEE IS WHAT YOU WANT. 


The Sony Display Memory System 
(SDMS) has nine built-in settings that auto- 
matically optimize the display to the video 
Standards most graphics cards support. 

Which means you can run MCGA, VGA 
graphics, VGA text, Super VGA, Macintosh* Il, 
8514/A, 1024x768 and 1280x1024 (both 
interlaced and non-interlaced), and Macintosh 
Two-Page applications on the same monitor. 

To customize your display images, Our 
unique front-mounted control panel stores 
15 user-definable settings. 

Each time you change cards or shift 
resolution, you can adjust picture size and 
position, horizontal and vertical shift, and 
center the display on screen. Store the adjust- 
ments in memory and the next time you 
use that video standard, your customized 
screen comes up automatically. 


The SDMS has nine common display settings in memory. 


WHAT'S IN A NAME? 


Of course, our new Multiscan monitor 
has all the features you expect from Sony. 

The Trinitron® one-gun picture tube for 
extraordinarily sharp images. 

A Super Fine Pitch” Aperture Grille 
that delivers more electrons to the screen for 
brighter, richer color. 

A high-contrast screen for a crisper, 
clearer display. 

And a coated, vertically flat screen that 
helps reduce eye strain by decreasing glare 
and distortion. 

So if you're really serious about im- 
proving your image, look at the monitor 
that gives you more ways to do tt. 

The new 20"* Sony GDM-1936 
Multiscan monitor. The latest in a long line 
of Sony computer products. 


Call 1-800-222-0878 for more information. 


SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 
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Designed and produced on the RasterOps 24XLTV 


¥ 


See5 
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VIDEO EXPANDER 
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©1991] RasterOps Corporation. Brands and product names are trademarks or registered trademarks of their respective holders. 


RASTEROPS IS REDEFINING 
THE PLAYING FIELD WITH OUR 
NEW 24XLTV. 


When it comes to 21” color video 


CLEAR VILESG S+2..C. Dts Ph Lk yet oe MM 


compression adaptor lets you do all this in 
systems, the new RasterOps® 24XLTV is less space than you thought possible. 


in a league by itself. Using unsurpassed With these kinds of advancements 


VLSI and state-of-the-art surface mount in the art and science of color, there’s no 


doubt that the new RasterOps 24XLTV is 


i te | ion 


technology, we’ ve packed an unprecedented — 

True Color and video 

combination of features and functionality — comes to the big screenall a whole new ball game. But that should 

‘ in one system with the new ' 

into a single slot solution. RasterOps 24XLTV. come as no surprise. After all, in the field 
Consider the stats. Our 21” color video of color video solutions, RasterOps has consistently 

display system adds 24-bit True Color brilliance to any been batting 1000 season after season. 

design. And the on-board accelerator does it fast. The To find out more and get a free poster size 

video in a window, as well as Mac® to video output, version of this True Color photo, call us today at 


lets you catch all the best plays. And the optional JPEG —_1.800.SAy.COLOR, ext. 420. 


Raster(ps 


THE ‘ART & SCIENCE .OF COLOR” 


CLEARY @E*CLAGS LO -DIS PLAY SY STEM 
) vise * ALTSErtC* MANA AL WALSAS AY Tasha OTS ora AVA Tose WALLS AS AV as 10 ORS Y LO aa Ae ee 
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fter four years of re- 
search and develop- 
ment, Tektronix 
Inc. (Wilsonville, OR) has 
announced the PhaserJet 
PXi, a tabloid-sized, plain 
paper, color printer. The 
printer uses phase-change 
ink-jet technology to pro- 
duce high-resolution color 
output on a variety of pa- 
per ranging from thin vel- 
lum to cover stock. 

Tektronix’s version of 
phase-change ink-jet tech- 
nology involves melting sol- 
id, wax-based inks, called 
color sticks, and jetting 
them onto paper. When the 
melted ink contacts the pa- 
per surface, it returns to a 
solid state to form a perma- 
nent image. The image is 
then smoothed with a pat- 
ented cold-pressure fusing 
process that the company 
claims improves ink adhe- 
sion and enhances projecta- 
bility of overhead transpar- 
encies. 

Although phase-change 
ink-jet technology is not new, the com- 
pany claims to have incorporated sev- 
eral innovations into its version, in- 
cluding proprietary ink formulas, the 
cold-pressure fusing process, as well as 
a print head positioning and media- 
handling system that produces accu- 
rate dot placement. 

Charles LeCompte, an analyst with 
BIS Strategic Decisions in Waltham, 
Mass., comments that, “The print sam- 
ples look great,” and, “The technology, 
in general, has a lot of attractive fea- 
tures: The most obvious one is that it 
can print on plain paper.” But, he is 
quick to point out that, “Basically, [the 
printer] is melting a crayon and spray- 
ing it on the paper, and it feels like 
there’s a crayon sprayed on the paper.” 

The printer incorporates a 24MHz 
RISC-based controller with Postscript 
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PRODUCT 
SPOTLIGHT 


Level 2, which, the company says, adds 
features such as device-independent 
color matching, data compression, ar- 
bitrary fill pattern definition, en- 
hanced font rendering, extended 
screen functions, improved memory 
management, and forms caching. 
Full-color pages can be printed in 
two minutes at about 25 cents per page, 
while monochrome pages print in 40 to 


Color Printing on Plain Paper 


60 seconds, depending on 
the density, and cost about 
5 cents per page. 

The base memory con- 
figuration of the $9995 
PhaserJet PXi is 10M, ex- 
pandable up to 18M with 
two 4M upgrades that cost 
$995 each. The company 
says that the first 4M up- 
grade gives the user suffi- 
cient memory to print an 
11-by-17-inch bleed on 12- 
by-18-inch paper. The sec- 
ond 4M upgrade provides 
additional memory for in- 
put buffers, fonts, and 
pipelined image processing 
while printing. 

While LeCompte agrees 
that this product is techni- 
cally significant, especially 
because it is a first for Tek- 
tronix, he maintains that, 
“The real exciting product 
will be the one that prints 
A-size and costs $4000 to 
$5000.” LeCompte says 
that while there is “nothing 
tremendously revolution- 
ary in terms of concept” 
with this product, it may be “revolu- 
tionary in terms of implementation.” 
He admits, though, that today, “There 
are very few revolutionary products, 
maybe one every two or three years, in 
the printer industry.” 

The printer is scheduled to ship this 
month.—Laureen Belleville, Associate 
Editor 
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Short-Run Printing 


Quick, cost-effective production of 
short-run, full-color printing of 500 to 
10,000 impressions is what Presstek 
(Hudson, NH) says it is offering in the 
GTO-DI Heidelberg Direct Imaging 
Printing Press. Developed jointly with 


West Germany-based Heidelberger 
Druchmaschinen AG, the GTO-DI is 
the first product to incorporate Pres- 
stek’s direct imaging technology. 

The company explains that with this 
technology, an electronic image is tak- 
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en directly from a color prepress sys- 
tem. The digital press takes that elec- 
tronic image and makes four printing 
plates directly on the press utilizing 
proprietary “spark discharge” technol- 
ogy. Consequently, the company 
claims, the plates are in register when 
the imaging is done, and “make-ready” 
time is greatly reduced. It takes about 
20 minutes to make all four plates on 
press and then clean off any debris. 
During this time, the company notes, 
the pressman can load and unload pa- 
per, add ink, and perform other main- 
tenance. 

Because the printing plates do not 
require a dampening system, the press 
can print with waterless inks. The 
company explains that the plates can 
withstand high temperatures and the 
press cylinders do not have to be cooled 
when the water is eliminated. 

Additionally, the company points 
out that no films are used, no chemical 
processing is needed, and no hazardous 
waste is generated in the process. 

Industry consultant Mike Bruno, 
based in Bradenton, Florida, com- 
ments that, “Right now, the market 
that Presstek is shooting for is a mar- 
ket that doesn’t exist.” Bruno says that 
a recent study of the printer market 
revealed that while “56 percent of the 
printing done in the US falls in this 
category [of 500 to 10,000 impressions 
per print run], less than five percent of 
that is printed in color because it is too 
expensive by conventional means.” 
This new system, he believes, will al- 
low many of those users to convert to 
color printing. 

He equates this market to the copier 
market in 1950, which, he says, was 
also waiting to be tapped. Bruno ex- 
plains that, “Everybody wants it 
[short-run, color printing], but they 
can’t afford to pay for it.” 

In commenting on the significance of 
the direct imaging technology, Bruno 
says, “The fact that Heidelberger, the 
largest sheet-fed press manufacturer 
in the world, has signed a 20-year con- 
tract with Presstek is an endorsement 
that few people get.” 

Bruno thinks that Presstek has at 
least a three-year lead on any competi- 
tors: “Right now, nobody can compete 
at their cost.” 

The GTO-DI will cost on the order of 
$500,000 and is expected to ship later 
this summer. 

Presstek is also offering a stand-alone 
platemaker that incorporates the direct 
imaging technology. These plates can be 
mounted and registered on any litho- 
graphic press. The company claims that 
the technology allows for faster turn- 
around time and reduces costs in the 
plate imaging process.—LB 
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Harva 


Software Publishing Corp. (Mountain 
View, CA) has announced Harvard 
Graphics 3.0 presentation graphics 
software. This release incorporates en- 
hanced charting, drawing, and presen- 
tation features. 

Some of the new charting tools in- 
clude chart layout regions, a selection 
of chart types, and a spreadsheet view. 
The company explains that the prede- 
fined chart layout regions, including 
title, data, footnote, and legend, mini- 
mize the amount of time the user 
spends formatting and editing chart 
data. New chart appearance options, 
such as wordwrap and shrink-to-fit, 
automatically reformat text to fit with- 
in chart layout regions. Additionally, 
framing options let the user place dif- 
ferent box frames, such as 3D and shad- 
ow, and use colors around the text. 

A Chart Gallery provides the user 
with more than 160 chart types to 
choose from, or the user can create 
charts from scratch. New table charts 
format text and data in up to 24 col- 
umns and rows and color-coded ranges, 
and data-driven organization charts let 
the user add, delete, and move items 
graphically within the chart without 
having to draw lines and boxes. 

More than 35 drawing tools, includ- 
ing zoom, flip, rotate, shadow, skew, 
and animate, are offered in this ver- 
sion. The drawing environment also of- 
fers editing options that can be used, 
for example, to align objects, modify 
Bezier curves, and evolve an object’s 
shape and color to ancther object. For 
complex drawings, a scratchpad gives 
users a separate workspace for draw- 
ing without affecting the current chart 
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Some of the presentation manage- 
ment tools in Harvard Graphics 3.0 in- 
clude Auto-build, automatic presenta- 
tion creation, and global presentation 
options. Auto-build is particularly use- 
ful in creating bullet charts, the com- 
pany notes. This feature automatically 
creates a separate chart for each bul- 
let. The company explains that this 
eliminates the task of saving each bul- 
let as a separate chart. 

Global presentation options and 
chart templates provide a way for the 
user to maintain a consistent look for 
colors, fonts, background drawings, 
and layout throughout a presentation. 

Enhanced color support includes 32 
predefined color palettes, each contain- 
ing up to 64 colors. Color mixing pro- 
vides the user access to more than 16 
million color options. 

Fifteen Bitstream Speedo scalable 
typefaces are available in this version. 
The company claims that this ensures 
high-quality display and output and 
unlimited control over font sizing. Ad- 
ditionally, loadable font technology 
lets users purchase and add other Bit- 
stream Speedo scalable typefaces. 

Carol Langston at Hertz Corp. 
(Oklahoma City, OK) has been work- 
ing with Harvard Graphics 3.0 and is 
impressed with what she has seen. She 
notes that, “Harvard Graphics has 
been our standard here since the mid- 
1980s, and I haven’t seen any reason to 
change. It improves with every re- 
lease.” 

This $595 package is now ship- 
ping.—LB 
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Inflation strength 


Softimage (Quebec) has introduced Ac- 
tor, a module for character animation 
and dynamics that the company claims 
will significantly advance existing ani- 
mation techniques. 

Actor is fully integrated in Soft- 
image Version 2.5, which allows ani- 
mators to combine inverse kinematics, 
deformable envelopes, and dynamics 
with conventional techniques such as 
keyframing and editing function 
curves. 

The company says that animators 
can create complex animations by 
combining kinematic chains with dy- 
namic chains whose behavior depends 
on physical properties (such as density, 
friction, and intertia) and on physical 
forces (such as gravity or wind). These 
physical properties are applied by 
icons that can themselves be animated 
by conventional methods or included 
in hierarchies. The actor’s reaction to 
the environment is also provided 
through collision detection and connec- 
tion constraints. Furthermore, combi- 
nations of chains can be grouped to- 
gether to control the surrounding flexi- 
ble envelope with each chain affecting 
a portion of the envelope. And, every 
motion generated can be edited via 
function curves. 

The company offers the following ex- 
ample to further explain Actor’s capa- 
bilities. To recreate the body motion of 
a person riding on a bicycle, an anima- 
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tor only has to animate the bicycle 
handles and pedals: The entire motion 
of the cyclist’s body can be created 
automatically by constraining the cy- 
clists hands and feet to the bike han- 
dles and pedals. The animation of the 
cyclist’s body will generate function 
curves that can then be edited by the 
animator to further control the cy- 
clist’s movement. The motions of the 
cyclist’s skeletal joints can be used to 
affect the envelope of the cyclist’s body, 
and simulated muscular contractions 
and expansions at each joint can be 
controlled. 

The animator can then hook an an- 
tenna to the bicycle to add further re- 
alism to the scene, with the antenna 
swaying according to the bike’s accel- 
eration and direction and the wind. 
Any change in the bike’s velocity or in 
the wind will automatically be reflect- 
ed in the antenna’s movement. 

A modeling and animation tech- 
nique called Wave has also been inte- 
grated into Softimage. Wave can be 
used in combination with other tools to 
create wave effects such as droplets 
falling on a pond, a flag waving in the 
wind, or Jello-like movement. 

Mark Swanson at Swanson Produc- 
tions (Los Angeles) is thrilled with this 
new offering: “It is simple, straightfor- 
ward, and it fits right into [Softimage] 
itself. From that point of view, it is ex- 
cellent.” 


Swanson explains that, “In a feature 
production environment, trying to do 
character animation on a computer is 
very difficult, particularly if you are 
talking about [achieving] any kind of 
subtlety at all. If you are talking about 
[animating] robots or cars and trucks, 
it’s fine. But if you are talking about 
squashing or stretching, then you 
might as well forget it.” Now, with the 
release of Actor, he says, “Doing char- 
acter animation for features or TV is a 
realistic [expectation]. It will be just as 
straightforward as animating those 
cars and trucks.” 

Softimage plus the Actor module 
“seems to have been conceived from 
the very beginning as a filmmaker’s 
tool, ” Swanson notes. 

“This is a big jump for them,” Swan- 
son says. “I’ve used Softimage for two 
years now, and [Actor] turns it into a 
real formidable, filmmaking package.” 

Although the software can cost up to 
$60,000, Swanson believes it is worth 
it: “If your time is money, you'll make 
it up on the back end.”—LB 
CIRCLE 1453 ON INFORMATION CARD 


Prepress Tool 


Minneapolis-based Image-In Inc. has 
announced Image-In-Color, a Windows 
3.0-based color photo-retouching soft- 
ware package that incorporates com- 
plete color separations as one of the 
possible output formats. 

The company claims that the soft- 
ware provides 24-bit color scanning, 
editing, retouching, and color separa- 
tion tools similar to those previously 
available only on the Macintosh. 

Reportedly, the way the right mouse 
button is implemented enables the 
user to modify each of the painting 
tools. For example, the user can modi- 
fy a tool’s size and shape, density, pres- 
sure of the tool, and establish whether 
it is opaque or transparent to the un- 
derlying texture. 

A range of RGB, HSV, and CMYK 
color models are supported, using ad- 
vanced color-reduction algorithms, 
with control over functions such as 
map saturation and brightness. 

Andrew Fisher, software vice presi- 
dent at Hercules (Berkeley, CA), has 
used the software to demonstrate his 
company’s graphics station. He says, 
“We need capable software to make a 
good case for our hardware. We found 
Image-In-Color to be very useful in do- 
ing Windows demonstrations.” Fisher 
particularly likes the interface. He 
says that, “The tools are well-defined 
and easy to use.” 

The software is currently shipping 
at a price of $795.—LB 
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8810 Desktop laser plotter 


8840 C High volume 
engineering copier 


Step Savers. 


If getting your engineering drawings 
plotted and printed is costing you shoe 
leather, you need to talk to Xerox. 

Because with our advanced “step- 
saver” plain paper engineering plotters 
and printers, you can print, cut, roll, 
label, stack and sort plots and copies— 
all without leaving your workstation. 

Take our 8836 I[—the world’s most 
popular E size large-format laser plotter. 
It’s a high-performance system that’s 
perfect for both fast check plots and 
presentation-quality plots. 

Add our 8810 desktop laser plotter 
and you have a high-speed solution for 
generating manageable A and B size 
check plots and final plots. 


And for fast high volume prints of 
drawings and documentation in mixed 
sizes and formats, there’s our 8840 
printer family. The 8840 takes data from 
a variety of sources and makes crisp, 
high resolution prints and plots in 
A through D sizes. 

For economy and flexibility, all these 
step-saver systems use plain paper. 
And at 400 ppi resolution, they deliver 
laser-sharp lines, smooth diagonals and 
superior gray scales. Even better, they 
work with all your favorite applications, 
like AutoCAD* 

Plus, you can take your pick of 
RS-232, Versatec or Centronics parallel 
interfaces for easy connection to all 


major networks, computers, worksta- 
tions and PCs. 

It’s just what you’d expect from 
Xerox Engineering Systems. The lead- 
ing supplier of engineering copiers, 
printers and Versatec plotters for 
document management. 

To find out more, call 800-538-6477; 
in California, 800-341-6060. And see 
how much more productive you can be 
when you step up to Xerox. 


XEROX 


The engineering document company. 
Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051 Xerox is a trademark 
of Xerox Corporation. AutoCAD is a registered trademark of 
Autodesk, Inc. © 1991 Versatec, Inc. 


For more information on the 8836 ||! Circle 250, for the 8810 Circle 251, and for our 8840 Circle 252. 
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Test View The Hitachi 


ACCUVUE" — 


All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi’s 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 


ACCUVUE and ACCUFINE are trademarks of Hitachi America, Ltd. 
Mac is a registered trademark of Apple Computer, Inc. 
Actual photographs of monitor images. 
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fine lines. Our optional dynamic focus makes 


graphics even sharper—right to the corners. 

High Reliability: Custom LSIs and hybrid [Cs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. 

To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 


either (201) 573-0774 
or (415) 785-9770. Our Standards 
Set Standards. 


© HITACHI 


Hitachi America,Ltd. 
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Visualizing a Market 


A distinct scientific visualization 
market may just now be taking shape 


By John Gantz 


he phrase “scientific visualization” describes a 

technology that spans a variety of applications, 

including medical and scientific research, clinical 
medicine, manufacturing, mapping, and many others. 
Despite such prevalence, scientific visualization does 
not represent a distinct, definable market. Therefore, 
gauging its status presents a challenge. It is clear, 
however, that much has happened within the past few 
years to affect the markets tied to scientific visualiza- 
tion. For example, consider the following: 


@ Prices of high-end workstations—for example, those 
machines that can run 10 MFLOPS, 260,000 vectors 
per second, and more than 33,000 polygons per sec- 
ond—have now dropped below $25,000. Vendors such 
as IBM (Armonk, NY), Silicon Graphics Inc. (Moun- 
tain View, CA), Stardent Computer Inc. (Concord, 
MA), and Sun Microsystems Inc. (Mountain View, 


CA) indicate that such performance improvements 
will continue through the decade. 

Meanwhile, new PCs with integrated, high-perfor- 
mance graphics, such as the DECpc 4383T announced 
by Intel Corp. (Santa Clara, CA) and Digital Equip- 
ment Corp. (Maynard, MA) in May, are currently be- 
ing offered for less than $10,000. 

e Vendors of computational application software are 
beginning to provide more graphical front-ends and 
back-ends to their packages in response to the popu- 
larity of Windows-based computing. 

@ Visualization “environments,” such as Stardent’s 
AVS (Application Visualization System) and PV- 
Wave Point & Click from Precision Visuals Inc. (Boul- 
der, CO), have begun to appear. These products prom- 
ise to make it easier for technical programmers to 
support more end users in application development or 
even for the end users to do their own application 
development. 

e@ Stardent’s AVS has been licensed by many major 
companies, such as IBM, DEC, and Cray (Minneapolis). 


The broad range of applications and industry segments currently using visualization workstations suggests 


that potential exists for a strong visualization market. 
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Despite the continually falling prices and techno- 
logical advances, however, a market for scientific vi- 
sualization will not gel overnight. 

The problem, raised even in the original 1987 Na- 
tional Science Foundation (NSF) SIGGRAPH report 
in which the phrase “scientific visualization” was 
coined, is a lack of market infrastucture. 

For a visualization market to appear, end users 
first have to modify their existing nongraphical appli- 
cations and analytical algorithms to use graphics. 
Then, vendors must provide development tools to help 
programmers and end users implement these new 
graphical application concepts. Finally, and most im- 
portantly, users have to discover new applications and 
analytical techniques that can only be done with the 
help of graphics. 

At the same time, the budding market has to con- 
tend with the realities of making a living—realities 
that outside forces have not helped. Obtaining fund- 
ing for scientific research, for example, has become 
more difficult, and market conditions in the aero- 
space, automotive, 
health care, and oil and 
gas industries have 
forced companies to ex- 
amine their automation 
budgets carefully. 

Emerging markets 
grow in fits and starts: 
two steps forward, one 
step back. For scientific 
visualization, it now 
looks like the step back took place in 1989—when 
Stellar and Ardent merged (to form Stardent) and Ev- 
ans & Sutherland Computer Corp. (Salt Lake City) 
dropped out of the graphics supercomputer market. 
Today, we seem to be in the two-steps-forward mode. 
Signs of this direction include the following: 


If new markets 
take two steps 
forward and one 
step back, this one 
is taking two 
steps forward. 


e The growth of 3D workstations. SGI closed out its 
fiscal year 1991 with more than $500 million in reve- 
nues, nearly twice its fiscal 1989 revenues of $268 
million. Other vendors, including IBM, Hewlett-Pack- 
ard (Palo Alto, CA), Sun, and DEC, are now selling 
3D workstations, with the total 1991 market for 3D 
workstations expected to be over $1.5 billion. 

@ Sales of visualization environments and analytical 
software from companies such as The MacNeal- 
Schwendler Corp. (Los Angeles), Structural Dynamics 
Research Corp. (Milford, OH), and SAS Institute Inc. 
(Cary, NC) are growing. 

@ Sales of 3D programmable graphics display soft- 
ware, sold by Uniras Inc. (Dallas), Computer Asso- 
ciates International Inc. (Garden City, NY), Template 
Graphics Software Inc. (San Diego), Precision Vi- 
suals, and others—are growing (albeit slowly). 

@ Market researchers and publishers are beginning to 
pay more attention to visualization issues in prepara- 
tion for when the market does gel. 


The best news for the budding market comes from 
visualization’s early adopters. In research conducted 


Contributing editor Jonn Ganiz is vice president of Technology Finan- 
cial Services (Westford, MA) and editor of Tech Street Journal. 
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by KPMG Peat Marwick and reported in a Bear 
Stearns company report on SGI earlier this year, lead- 
ing-edge users of 3D workstations and visualization 
tools are reporting substantial benefits from using 
these tools. Product quality, the report says, has been 
improved through 3D visualization and design 
walkthroughs, and time-to-market has been slashed 
through streamlined design processes and the elimi- 
nation of prototypes. In addition, visualization has al- 
lowed for an increased number of simulations, and 
personal productivity of designers and scientists has 
improved 25 to 50 percent. 

What’s more, we are beginning to see scientific ap- 
plications appear that are only possible through visu- 
alization. One example is stereotactic radiosurgery, a 
technique used to precisely isolate and destroy cancer- 
ous tumors. Basically, with visualization software, 
doctors can manipulate computed tomography (CT) 
scan data to show where an abnormality lies and to 
visualize beams of radiation. Ultimately, both the 
speed of treatment and the chance of cure increase 
significantly. 

At Harvard University’s Joint Center for Radiation 
Therapy, doctors are using stereotactic radiosurgery, 
relying on custom programs developed with Star- 
dent’s AVS, to treat brain tumors. This application 
also illustrates the importance of visualization envi- 
ronments. While the application could have been de- 
veloped without AVS, it is unlikely that the Joint 
Center would have devoted the programming time to 
it or that the doctors involved would have had such a 
direct hand in the development of the application. 

Although scientific visualization defies easy mea- 
surement, it is served by myriad measurable compo- 
nents, the activities of which have an impact on the 
application area as a whole. 

Among these components are 3D workstations, im- 
age processing software, application development 
tools, analytical and simulation software, and assort- 
ed peripherals. Therefore, if we can identify a portion 
of those components that are somehow employed in 
visualization activities, we can ascertain some gener- 
al boundaries. Our estimations fall between $800 mil- 
lion and $1 billion for products sold in 1990 to support 
visualization applications. 

In examining our estimations further, we believe 
that most of this amount pertains specifically to “sci- 
entific” applications. We also believe that it’s reason- 
able to expect that this market will grow at least as 
fast as the 3D workstation market and faster than the 
traditional workstation market, meaning more than 
25 percent per year. 

What that means for vendors is another story. Yes, 
SGI is making money, but Stardent isn’t yet. And 
many of the niche software companies are struggling. 
Precision Visuals, for instance, experienced major lay- 
offs last year when it got caught between product cy- 
cles. And smaller companies have thorny distribution 
channel issues to contend with in reaching their pro- 
spective buyers. 

But for users, the story is more straightforward. 
The pioneering applications are out there now. Soon, 
they won’t seem so pioneering, and visualization will 
seem more routine. CGW 
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(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS 
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CL) Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

(1) Computers and Peripherals Manufacturing 

(1) VAR’s, VAD’s, Systems Integrators, Dealers and Distributors —_- 

[) Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing Industries 

C1) Architecture, Engineering, Construction, including Space Planning 
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Rediscovering 
the Outer Planets 


scientists use new techniques to 
analyze data from Voyager space missions 


By Greg Freiherr 


y last summer, after a decade of exploration 
that yielded tens of thousands of images of Jupi- 
ter, Saturn, Uranus, and Neptune, America’s 
deepest space probes—Voyager 1 and Voyager 2— 
_ journeyed toward interstellar space. Although it will 
be about 60,000 years until either spacecraft enters 
another planetary system, the quest to uncover addi- 
tional information about the planets continues, un- 
abated, back on Earth. Relying on the power of high- 
end computer graphics systems, scientists at academ- 
ic and government outposts nationwide are attaining 
new perspectives on the Voyager data. 

For example, the technology enables scientists to 
sharpen the detail of jet streams that rip through the 
atmosphere of Jupiter, showing the turbulence that 

ebbs and flows around the Great Red Spot—an im- 
mense storm that dominates the planet’s face. Slow- 
motion computer reconstructions of the data allow sci- 
entists to validate a mathematical model of how the 
winds evolve into storms and how small storms merge 
to form larger ones. 

But, this is just the beginning. According to astron- 
omer Carl Sagan, who was a project scientist on both 
Voyager missions, “There are huge libraries of data to 
occupy us for a long time into the future.” It’s impossi- 
ble to predict, adds Sagan, what will come of these 
advanced visualization efforts. “Experience demon- 
strates that every time we take a closer look at the 
data, we find something very interesting.” 

To visualize the Voyager data, scientists use cus- 
tom image processing software to “clean up” the best 
of the pictures and piece them together into mosaics 
that cover the surface of alien planets and their 
moons. Some of the mosaics are transformed into 3D 
reconstructions with days of continuous processing on 
graphics computers. 

For example, scientists at the Jet Propulsion Lab- 
oratory (JPL) in Pasadena, California, generated 3D 
reconstructions of Jupiter and its moons using 111 
mosaics from Voyager 1 data and 141 mosaics from 
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Lakes of sulfur bubble and boi 
this computer-assembled map 


Voyager 2. Imaging cameras on- 
board the two spacecraft sent back 
800-by-800-pixel images, which 
were built into 4000-by-1000-pixel 
images by overlaying pictures tak- 
en from different perspectives. 
These images were made into 
“snake skin” projections of the 
planet. “Basically, you unwrap the 
planet to produce this cylindrical 
projection, which looks like a 
snake skin. This gives you the ben- 
efit of being able to see the entire 
planet in one image,” says Eric De 
Jong, a faculty member of the JPL 
Science Division and the Califor- 
nia Institute of Technology (Cal 
Tech) Division of Geological and 
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Planetary Science (Pasadena, CA). 

The cylindrical projection pro- 
vides a very high-resolution image 
of different points at different times. 
Also, “panning” across the mosaic 
and zooming in at different points 
creates the illusion of motion. 

Another approach is to wrap the 
cylindrical mosaics on spheres— 
one mosaic per sphere. But rather 
than panning and zooming across 
different points, JPL scientists 
look at just one point, bringing up 
images taken of that point at dif- 
ferent times, essentially creating a 
time-lapse motion picture. 

“You can stack these spheres 
and look at any point to see how 


the atmosphere changed over that 
11l-image sequence, or you can 
travel along with a cloud or any 
feature,” says De Jong. The clouds 
above Jupiter, as with all the gas 
giants, move at different speeds, 
depending on their latitudes. 
Choosing to travel at the same 
speed as one cloud belt “is kind of 
like moving along with the ocean 
current and watching boats move 
separately as you drift.” 

The results of such computerized 
travels help explain the circulation 
of winds and, ultimately, the ener- 
gy source driving them—that is, 
whether the sun is heating up the 
atmosphere or if there is an energy 
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source within the planet, perhaps 
at its center. For example, astrono- 
mers have known for years that 
Jupiter emits more energy than it 
absorbs from the sun, leading to 
speculation that this huge, gaseous 
sphere may actually be more like a 
star than a planet. 

The Voyager reprocessing effort 
is vast, occupying scientists at uni- 
versities and government outposts 
throughout the country. Much of 
the research in academia is going 
on at Cornell University (Ithaca, 
NY), the University of California 
at Los Angeles, Cal Tech, the Uni- 
versity of New Mexico (Albuquer- 
que), and the University of Arizo- 


COMPUTER GRAPHICS WORLD JULY 1991 


na at Flagstaff. Intensive efforts 
are also underway at JPL and the 
United States Geological Survey 
(USGS) in Flagstaff. 

In many instances, scientists 
from different organizations merge 
forces in order to maximize the 
amount of useful information ex- 
tracted from the images. For ex- 
ample, scientists at JPL and those 
at the USGS often work as a tag 
team, with JPL scientists produc- 
ing sophisticated reconstructions 
from mosaics meticulously pieced 
together at the USGS. 

According to De Jong, “There 
are two goals behind the [repro- 
cessing] effort: to come up with 


new scientific discoveries and to 
get a more fundamental under- 
standing of planetary science.” 

The computer technology being 
used to reach these goals include, 
primarily, clusters of Digital 
Equipment Corporation (Marlboro, 
MA) VAX machines, Sun Micro- 
systems (Mountain View, CA) and 
Sun-clone workstations, and some 
Cray (Minneapolis, MN) super- 
computers. 


Recreating Planetary Encounters 


For example, in JPL’s Multi- 
Mission Image Processing Labora- 
tory (MMIPL), which handles real- 
time processing during planetary 
encounters and reprocessing after 
the missions, reprocessing is done 
on a VAX cluster comprising sev- 
eral VAX 8650s and 780s. 

The VAX machines are hooked 
up to a jukebox containing 32 opti- 
cal disks, each holding one giga- 
byte of data per side. A high-reso- 
lution film recorder linked to the 
VAX cluster produces high-resolu- 
tion still prints. Also, images 
brought up on the VAX cluster can 
immediately be generated as sin- 
gle frames ready for photographic 
processing. 

Most of the advanced visualiza- 
tion at JPL relies on Sun worksta- 
tions or Sun clones from Solbourne 
Computer (Longmont, CO). Custom 
software is also a mainstay. “With 
custom software, we know what we 
are using. Most of the commercial 
software has not been designed for 
the sizes of the datasets we have to 
deal with,” explains De Jong. Mosa- 
ics typically grow to encompass a 
15K-by-15K matrix. 

In another Voyager-based visu- 
alization, Saturn’s rings are 
turned on end and magnified to 
show individual ice crystals and 
chunks of moons, meteors, and 
comets that were ground into rub- 
ble during collisions. Through 
analyses, scientists determined 
that if the material in these rings 
were compressed into a single 
sheet, the rings would only be one 
to two feet thick. 

Scientists illustrated the range 
of particle sizes by documenting 
the propagation of the Voyager ra- 
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dio beam as it traversed the ring 
system. This information, along 
with calculations of how Saturn’s 
moons circle the planet, convinced 
scientists that the rings were not 
left over from when the planet was 
formed, as had once been thought. 

“The configuration of the rings 
today cannot persist more than 
several hundred million years,” 
says Ed Stone, a Voyager project 
scientist and Cal Tech space re- 
searcher, noting that, eventually, 
the gravity of the planet will pull 
them down unless more rubble is 
added. 

The reprocessing and 
analyses of Voyager data 
go well beyond the rings 
or cloud-packed atmos- 
pheres of alien planets to 
the rock-hard surfaces of 
these planets’ bizarre 
moons. By recalculating 
the data into a 83D map of 
the surface, the computer 
screen becomes the portal 
of a spacecraft coasting 
above the surface of 
moons on the edge of the 
solar system. For exam- 
ple, over the cratered 
landscape of Ganymede, 
a moon of Jupiter and the 
largest moon in the solar 
system, the computer 
flashes images of vast 
mountain ranges and 
deep valleys, pushed and 
pulled by the shifting tec- 
tonic plates. 

In order to get down to 
a point just a mile or two 
above the surface, when the im- 
ages were taken from no closer 
than 26,000 miles, JPL scientists 
create an artificial world in which 
the explorer is able to move in any 
direction. 

“We can just literally take a se- 
ries of points and construct a flight 
path to fly over the scene at some 
velocity and at different heights,” 
says De Jong. 

By viewing Ganymede from just 
thousands of feet rather than tens 
of thousands of miles above the 
surface, the results of forces acting 
on the moon are obvious. “You can 
see some of the craters have cen- 
tral peaks to them; there’s been 
some rebound to these craters but 
the particular area that’s in this 
fly-over is where the surface has 
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been renewed by the tectonic activ- 
ity,” says Stone. 

In their flight over Ganymede, 
the JPL team used a home-built 
program called “Render,” along 
with ray-tracing technology. But 
even with special algorithms to 
speed up the calculation of these 
flights, the processing is enor- 
mously time-consuming—the cal- 
culations of the rays alone might 


VOYAGER f 


3 


VOYAGER 2 


Before and after: Images of The Great Red Spot, 
Jupiter's massive storm system, were taken by both 
Voyager 1 and Voyager 2 at an interval of four 
months. JPL scientists processed the images from a 
large series of mosaics to validate a mathematical 
model of how the winds evolve into storms and how 
small storms merge to form larger ones. 


take up to 20 hours to produce one 
minute of video. 


Simulating Flight 

To create the illusion of flight, 
the computer eye steps along a spe- 
cific path or trajectory. The travel 
time must be decided as well as the 
distance to be covered. Because the 
product will be a video, from 30 to 
60 frames must be computed for 
each second on the screen. The end 
result is a stack of 640-by-480- 
pixel images taken from slightly 
different view points recorded on a 
videotape. 

The best views are of images 
taken when the spacecraft was 
very close. But, says, De Jong, 
“There’s only a handful of those, 
compared to the thousands of im- 


ages of lesser resolution that were 
taken from a greater distance, so 
you have to be skillful in the repro- 
cessing and in choosing your 
‘flight’ patterns to make sure that 
as you get closer, you’re able to use 
those images.” 

Even more severely cratered 
than Ganymede is tiny Enceladus, 
a moon of Saturn. As seen in a 
JPL-simulated fly-over, the craters 
are cut in half by fault systems, 
“indicating that the folding oc- 
curred over a period of time after 
the intensive [meteor] bombard- 
ment,” says Stone. The 
intense tectonic activity 
seen in the animation 
could not be explained by 
heat generated by a ra- 
dioactive core, as had 
originally been proposed. 
Now scientists believe 
the surface is being 
“flexed” by the gravita- 
tional pull of Saturn, 
much like Earth’s oceans 
are contorted into high 
and low tides by our 
moon. 

Another fly-over de- 
picts the sulfur lakes of 
Io, a moon of Jupiter, 
bubbling at 100 degrees 
Fahrenheit. Io is the only 
body in the solar system 
other than Earth to have 
volcanic activity. Plumes 
of sulfur and sulfur diox- 
ide blast hundreds of 
miles into its sky. 
Through reprocessing, 
the plumes have been 
scrutinized and their behavior 
studied as indicators of volcanic 
forces that launch them. 

In addition to providing a method 
for observing planetary processes, 
time-dependent animations show- 
ing the interaction of planetary 
events, such as the formation of 
storms on Jupiter, allow scientists 
to make direct comparisons to theo- 
retical models intended to explain 
the phenomena. 

For example, scientists Andy In- 
gersoll of Cal Tech and Tim Dowl- 
ing of MIT constructed a mathe- 
matical model to recreate the tur- 
bulence that forms hurricane-like 
storms. The supercomputer-based 
model runs on a vorticity profile of 
the turbulence seen in Jupiter’s at- 
mosphere. The imagery emerging 
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from the vorticity profile basically 
mimics the computer animations: 
smaller storms merging into larger 
ones. Each serves to confirm the 
other’s validity. 

Although vast, the Voyager data 
is limited by the fact that the im- 
ages were obtained within a finite 
period of time. “There are cases 
where we have a model for what 
we think is going to happen next 
and then we run out of observa- 
tions,” says De Jong. 

Continued improvements in im- 
age processing technology may help 
compensate for limitations imposed 


Potential Vorticity 


Jong. “Other people think they 
may be dust devils—small torna- 
do-like events that move along the 
surface.” 

Conceivably, a computer fly-by 
of a Triton geyser could clear up 
the controversy, but poor image 
resolution prevents such an easy 
solution. De Jong expects, how- 
ever, that future advances in im- 
age processing technology will re- 
solve the problem. 


t= 2.73 years 
accelerated 
1 sec = 30.0 days 


Supercomputer models: Scientists Andy Ingersoll of Cal Tech and 
Tim Dowling of MIT used Voyager data to devise a mathematical 
model that recreates the turbulence that occurs in hurricane-like 
storms. The model is based on the vonicity created by the turbulence 


in Jupiter's atmosphere. 


by time. “The movies being made to- 
day from data that we had 10 years 
ago provide a very substantial im- 
provement, largely because the 
technology has made advances,” 
notes Carl Sagan. “So even if we’ve 
done everything we can with the 
data today, the analytic and pro- 
cessing technology will continue to 
open new opportunities.” 

For example, scientists have not 
been able to achieve the resolution 
necessary to clear up a controversy 
regarding what appear to be gey- 
sers on Triton, a moon of Neptune. 
“A lot of people think the geysers 
are sort of akin to Old Faithful, ex- 
cept that they are nitrogen-based 
instead of water-based,” says De 
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As noted, the creation of sophis- 
ticated 3D simulations of the Voy- 
ager data requires high-end com- 
puter equipment. However, the 
personal computer can provide a 
taste of the imagery. 

With image display software, 
which includes a fairly basic set of 
programs that allows PCs to read 
raw images off CD ROM and do 
very simple kinds of enhance- 
ments, the personal computer be- 
comes a window into the Voyagers’ 
world. 

The National Space Science 
Data Center (NSSDC) at Goddard 
Space Flight Center in Greenbelt, 
Maryland—the central storage lo- 
cation for literally every bit of 


space data captured by the US— 
distributed sets of compact discs to 
the scientific community contain- 
ing imaging data from the Voyag- 
er missions. 

“They [the CDs] have been a big 
hit with the scientific public and to 
some extent the general educated 
public,” says Joseph King, NSSDC 
central services director. “They’re 
a vehicle for disseminating data 
and enabling people to view and, to 
some limited extent, use the data.” 


Providing Wider Access 

On the software front, while the 
tools that are currently being used 
to produce the Voyager visualiza- 
tions run only on high-end systems, 
De Jong hopes eventually to provide 
wider access to the capabilities by 
designing the software to run on 
desktop systems, such as a Sun 
Sparcstation or even a Macintosh. 

“The power of some of these sim- 
ple desktop computers is greater 
than what used to be available 
with big central processing units,” 
he says, adding that: “It’s not nec- 
essary, perhaps, that you have to 
have the power to do the final ren- 
dering. It’s just necessary that 
you're able to define a flight path 
and interact with the data to get 
an idea of what you'd be able to 
see, then you could do the rest of 
the processing off-line on another 
computer system.” 

De Jong asserts that computer 
visualization represents scientists’ 
only option for truly understand- 
ing the huge amount of data— 
more than 30,000 images of Jupi- 
ter alone—generated by the two 
Voyagers. “It’s just not possible for 
scientists to spend the time dealing 
with this kind of information in 
any other way to really see all the 
images.” 

With so much data to reprocess 
from the Voyager journeys, why 
launch new missions? Why not 
concentrate on what is already in 
hand? 

Because, says De Jong, for as 
much as the Voyager missions 
have given planetary scientists, so 
did they leave in their wake a feel- 
ing of incompletion, of a too-brief 
meeting that must be scoured for 
every scrap of information. “Until 
we visit there again, all of our ana- 
lyses are limited by those doors 
that were just barely open.” CGW 
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plains Lytle. The moon, one of two 
that orbit Mars, is not spherical. In 
addition, other factors, such as the 
tidal forces of Mars and its own or- 
bit, affect its gravity. “Effective to- 
pography is counter-intuitive,” Ly- 
tle says, so “this [animation] is a 
way to explain the concept quickly.” 

The visualization, based on re- 
search by space scientist Peter 
Thomas, shows the evolution of the 
gravity field around Phobos from 
millions of years in the past to mil- 
lions of years in the future. 

To pack as much information as 
possible into a three-minute ani- 
mation, Lytle created a 3D model 
of Phobos, then used color maps, 
height fields, histograms, and oth- 
er graphics techniques to illustrate 
the scientific concepts. “It’s the 
best expository visualization I’ve 
seen,” says Carpenter. “It’s inspi- 
rational.” 

Creating data-driven visualiza- 
tions such as this one changed art- 
ist Lytle’s approach to creating 
animations. The animation he cre- 
ated last year, called More Bells 
and Whistles, for example, was 
driven by musical data—an area 
he now wants to pursue further. 
“Because I was creating scientific 
visualizations from data, I started 
thinking about creating anima- 
tions from numbers,” he says. 
“Now, I do complex animations I 
could never do by hand.” 


Visualizing Venus 


Phobos shows computer graphics 
at work illustrating changes over 
long periods of time and explain- 
ing difficult concepts in space sci- 
ence. Another type of scientific vi- 
sualization in the show, Magellan 
at Venus, uses computer graphics 
to see the way a planet looked only 
a few months ago. The animation 
cruises over a 5000-mile-wide 
patch of the planet’s surface. Some- 
times we're 2000 feet off the sur- 
face, sometimes we dip down to 
300 feet for a closer look at a crater 
or a volcano. 

The data used to model the 3D 
terrain was obtained from radar 
fired at the planet’s surface by the 
Magellan space craft, which has 
been orbiting Venus since August, 
1990. Each Earth day, Magellan’s 
radar gathers data for one “noo- 
dle,” a 256 pixel-wide, 250,000 
pixel-long strip of Venus from 
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Evolution of Gravity and Effective Topography on Phobos, 
Wayne Lytle, Cornell National Supercomputer Facility, 
Ithaca, NY 


north to south. Sticking the strips 
together to form a cohesive image 
was one problem faced by the sci- 
entists at NASA’s Jet Propulsion 
Laboratory in Pasadena, Califor- 
nia. They also had to develop what 
planetary scientist Eric De Jong 
calls “extremely esoteric” software 
to turn the radar signals into sur- 
face models. 

“Most people thought radar im- 
ages would be unintelligible,” says 
De Jong, “that they’d just be a 
bunch of blips. It turns out they’re 
very useful.” They’re so useful, in 
fact, that the only element in the 
animation not determined by sci- 
entific measurement is the burnt- 
yellowish color. “We’re assuming 
the planet is made of basaltic 
rock,” he explains, “and that the 
atmosphere, which is 90 times as 
dense as Earth’s and 900°F, ab- 
sorbs ultraviolet light.” 

By modeling the planet’s sur- 
face, scientists learn something 
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about its age—from the distribu- 
tion and size of craters and from 
lava flows. “We’ve been to the 
Moon,” De Jong reminds us. “We 
brought back rocks and dated 
them with carbon dating. So we 
can get measurements based on 
that data.” 

For some of us, the reasons for 
learning about a distant planet of- 
ten seem as remote as the planet 
itself—no matter how fantastic the 
animations are. De Jong, however, 
believes we can learn some very 
down-to-earth things by studying 
Venus. “There are remarkable 
similarities between Venus and 
Earth,” he says. They’re about the 
same size; they’re terrestrial (not 
gaseous) planets; and both have 
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similar amounts of carbon. “On 
Earth, the carbon is in biomass, in 
calcium carbonates,” he explains. 
“On Venus, the atmosphere is CQ».” 
“One of the things we can learn 
is what it takes to get a Venus at- 
mosphere rather than an Earth at- 
mosphere,” he says. “Maybe 
there’s not so large a difference. To 
find out, we can change conditions 
on Earth, look at other terrestrial 
planets, or,” he adds wryly, “do 
what we're doing now and perform 
experiments without thinking.” 
Magellan completed collecting 
data for one Venus day, the equiv- 
alent of 243 Earth days, on May 
15, having mapped 83.7 percent of 
the planet’s surface. With Venus 
now beginning its second rotation 
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under the watchful eye of the or- 
biting satellite, the data collection 
continues, as will the imaging and 
the generation of 3D terrains and 
animations. Someday, via comput- 
er animations, we may be able to 
take a tour of Venus that includes 
a flight around the entire planet. 


Flights of Fancy 

Meanwhile, we can journey into 
alternate realities thanks to com- 
puter graphics animations created 
for theme park rides in Japan by 
the deGraf/Wahrman production 
group (now disbanded). While the 
lack of the motion seats, holo- 
graphic sound, wind, and smells 
used in the theme park rides will 
probably reduce the impact of the 


films at SIGGRAPH, the anima- 
tions themselves are still interest- 
ing. In Journey into the 4th Dimen- 
sion, a professor builds a space 
ship to dash into a computer-gen- 
erated fourth dimension, a dimen- 
sion existing in his imagination. In 
Journey into Nature, the professor 
teleports himself into a 3D flower. 
But these films are interesting for 
reasons beyond the agility of the 
3D animation: They illustrate the 
increasing use of computer graph- 
ics in entertainment, and they give 
us some indication of why there’s 
so much hoopla around the concept 
people call “virtual reality.” 
“Computer graphics are on the 
verge of extending from advertis- 
ing, commercials, and industrial 
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applications into real-world enter- 
tainment through theme park 
work, as a wireframe assist for 
hand-animated movies, and for 
special effects and backgrounds,” 
says Michael Wahrman, now 
founding a new company to ex- 
plore the use of computer anima- 
tion to tell new types of stories. 
Wahrman wants to discover what 
“the book of the future” looks like. 
That book, he believes, 
has something to do with 
virtual reality, with the 
kind of immersion into 
stories the theme park 
rides are able to produce. 

“The theme park films 
are canned,” says Brad 
deGraf, a co-founder of 
deGraf/Wahrman who 
now directs and super- 
vises what he calls “ad- 
vanced media” through a 
newly formed consulting 
group. “There’s no inter- 
active control. But I 
think they’re prototypes 
for virtual reality.” 

In the meantime, de- 
Graf believes the market 
for the theme park style 
of containment rides will 
grow—and not just be- 
cause of the growing 
number of theme parks. 
By changing the film and 
the programming, a con- 
tainment ride can change |* 
without constructing a | 
new space, which keeps 
costs down. In addition, 
deGraf believes, contain- 
ment rides might eventu- 
ally be installed in shop- 
ping centers. Perhaps as 
small versions of theme ] 
park rides or assmall ve- | 
hicles that hold, say, four ™ 
people. The vehicles 
could not only contain all the ef- 
fects of the larger “rides,” they 
could add interactive control. And 
that puts us well on our way to- 
ward a personal form of virtual re- 
ality. “We’re already creating 
worlds rich enough for people to 
believe they’re there,” deGraf says 
of the theme park rides. “The leap 
from that to driving your own way 
through the world is not far off.” 

Wahrman believes with “anoth- 
er 20 percent of effort,” Journey 
into Nature could have been inter- 
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active as well as a film. However, 
one of the difficulties with virtual 
worlds, he points out, will be in 
finding ways to interact with vir- 
tual characters. “How do we do live 
characters?” he asks. 

One animator already immersed 
in a world of “virtual” characters is 
Matt Elson of Symbolics, who’s 
given Lotta Desire, the star of his 
1989 animation called Little Death, 


a leading role in a new film enti- 
tled Virtually Yours. 

“In 1989, we had a leopard- 
skinned woman that could 
breathe, lift an arm, turn her head, 
and sit down next to another char- 
acter,’ Elson says. “Now Peter 
Wheel (aka Arturo) knocks on Lot- 
ta’s door and goes inside. When 
Lotta says, ‘You're late,’ it’s obvi- 
ous she’s angry.” 

“It’s been the weirdest project 
I’ve ever worked on,” he adds, ex- 
plaining that, although he usually 


works from a pre-scripted story- 
board, this time the script didn’t 
work. In addition to unanticipated 
software upgrades, the personas of 
the characters, as Elson puts it, 
started to come out. 

Elson’s characters aren’t copies 
of Max Headroom. They aren’t ex- 
actly human either, although they 
look a lot like human beings. 
They’re something else. 


Superhuman 

When Lotta complains 
she’s been “waiting for 
ages,” she can grow old 
right before your eyes. 
Peter can stretch his 
head all the way across 
the room to look at Lotta. 
Lotta can turn to stone. 

“They aren’t puppets,” 
Elson explains. “They 
aren’t cels. I wanted 
characters that would 
fully and uniquely revel 
in being computer char- 
acters. We’re getting 
closer,” he adds. “They 
have an internal consis- 
tency with their reality.” 

For Elson, the chal- 
lenge is to create charac- 
ters unique to their com- 
puter reality. For other 
animators, the goal is to 
create computer-generat- 
ed creatures that blend 
seamlessly into a seem- 
ingly real world, crea- 
tures such as those that 
populate the imaginary 
worlds created at George 
Lucas’ Industrial Light 
and Magic. 

This year, the special 
effects geniuses are 


) \* | showing off segments 


from the movie Termina- 
tor 2, which opens July 3. 
One of the challenges for the ani- 
mators working on the movie was 
to create a computer-generated 
creature that has an abstract 
shape and yet becomes believable. 
“We wanted to bring life to any 
kind of shape and form and make 
it look convincing, make it move 
organically,” says Mark Dippé, as- 
sistant visual effects supervisor at 
ILM. Moreover, no scene in the 
movie is totally computer-generat- 
ed, so the creature had to be suc- 
cessfully integrated and seamless- 


COMPUTER GRAPHICS WORLD JULY 1991 


g 

Ss & 
t 1 
& s = 
3 & 4 
Rmnnnniinsennnrceremnnronags a 
TENA TRin De Ne AA A 9 


Saleh da, es athe rie he tah epics) NGM NY WAG A et BA MAE ENA A Sree ea 


pe ROR eee A HO: te Pee OM 


hen it comes to advanced monitor tech- 

nology, one name clearly stands above all 
the others. Mitsubishi® 

Sophisticated CAD/CAM/CAE applications 
require the unmatched performance and reliability 
standards that only Mitsubishi high resolution color 
monitors can provide. With the HL6915, Mitsubishi 
Electronics has designed a full-featured, 20” monitor 
that is recognized as the best in the business. The 
microprocessor-based, auto-scanning HL6915 is 
truly a new benchmark in quality 
and engineering accomplishment. 
Ideally suited for all critical 

design applications requiring up to 
1280 x 1024 non-interlaced resolu- 
tion and VGA™ pass-through 
capabilities, the HL6915 
displays your technical 
imagery with exceptional 
convergence, high bright- 
ness and accurate geometry. 
Advanced features include 


a 


Status Symbol For The Image Conscious. 


Dynamic Beam Forming (DBF) and an Extended 
Field In-Line Gun for sharp pixel delineation over 
the entire CRT face and offers as an option, the 
finest non-glare, high contrast bonded panel CRT 
treatment available anywhere. 


Both the HL6915 and FL6615 Precision 
(the smaller 16” model) enable you F . 
to capture your creativity in vivid High Resolution 
color and remarkable detail. Color Monitors 


Manufactured using only the 
finest materials and components available, 
Mitsubishi is the proven leader in monitor quality, 
performance and value. 

Call or write Mitsubishi Electronics today and 
we'll show you how our high resolution monitors 
can dramatically improve your image. For more 
information on Mitsubishi’s comprehensive monitor 


product line, call 1-800-843-2515. 


te MITSUBISHI 


See us at Siggraph Booth #1626 


Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. 
VGA is a trademark of International Business Machines Corp. Actual unretouched screen images produced from 


ee the following companies (trademarked software package name follows company name): Autodesk, Inc. (AutoCAD—Release 11.) 


CIRCLE 20 ON INFORMATION CARD 


ae 


Aemerree 


ly, digitally composited with live 
action. “This was a very hard pro- 
ject,” says Dippé, “but very excit- 
ing.” 

The animators at HD/CG (New 
York) have taken on a similar 
challenge: breathing life into crea- 
tures they’ve never seen or, in the 
case of animals such as the prehis- 
toric pterodactyl, were completely 
erased from the planet. The firm’s 
Lost Animals’ SIG- 
GRAPH = animation, 
which includes four ex- 
tinct animals, is a pilot 
for what executive pro- 
ducer Hirofumi Ito hopes 
will become a feature- 
length film or a televi- 
sion series. “In computer 
graphics, to make some- 
thing that doesn’t exist 
now is a good goal,” he 
says. “Also, because peo- 
ple like animals and are 
anxious about environ- 
mental issues, this is the 
right time to make this 
film.” 

Financed by Encom, a 
production company in 
Japan, the pilot film had 
a $1 million budget. Each 
animal was created by 
one artist. “Each piece is 
a masterpiece,” says Ito, 
and the SIGGRAPH ju- 
rors seem to agree. Now, 
the pilot is being shown 
to potential investors 
who might, Ito believes, 
make a Lost Animal 
World movie, produce a 
TV documentary, or per- 
haps take the animals to 
a theme park. 

Environmental issues 
are also an important 
theme in Maxwell’s De- 
mon, a 2D animation 
which focuses on the en- 
vironment, created by art 
professor James Duesing, who 
teaches electronic art at the Uni- 
versity of Cincinnati. Anyone who 
believes the SIGGRAPH Electron- 
ic Theatre serves to demonstrate 
only the latest computer graphics 
technology, will be surprised to 
learn about this piece. It was creat- 
ed with a paint system running on 
a PC-based Cubicomp system, an 
obsolete system now, but as close 
as Duesing could get to “state of 
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the art” when he began painting 
the animation 3% years ago. 

“I was trained as an animator,” 
he says. “So I created this anima- 
tion with layers and other tradi- 
tional techniques, but I could nev- 
er ever have done it by hand.” The 
paint system gave Duesing, for ex- 
ample, quick access to color grada- 
tions he could store with particular 
scenes. “It also allowed me to be a 


Don Quichoftte, Videosystem, Paris 


Clear Mind, MetroLight Studios, Los Angeles 


painter,” he says, “to break the 
rules if I wanted to. I very much 
wanted to make something that 
was as much about art as about 
computers.” 

As paint systems evolve, the 
kinds of paintings created by art- 
ists working with computers 
change as well. Take Xaos’ Mi- 
chael Tolson’s work, for example. 
His film, Wet Science, demon- 
strates how image processing tech- 


niques combined with lighting 
models, a 3D particle system, and 
a variety of algorithms driven by a 
scripting language can be turned 
loose on pixel-based images to cre- 
ate abstract, moving paintings. In 
addition to the Electronic Theatre 
animation, one of Tolson’s paint- 
ings will evolve during the course 
of the conference in the Art Show 
area. “I call it ‘slowmation,’ ” he 
laughs, as he describes 
the revolutionary tech- 
nology he invented to do 
his evolutionary paint- 
ings. 


“Dirty” Pictures 

“In my opinion, com- 
puter graphics are far too 
perfect,” he says. “We 
need more dirty images, 
confused images, images 
that are smudged at the 
edges. We have to be less 
fettered by the medium.” 

Rhythm & Hues ani- 
mator Harold Buchman 
whose short animation, 
titled Wack, is in the 
Electronic Theatre, ech- 
oes Tolson’s sentiments. 
“Most computer graphics 
are very direct, bright, 
clear, happy,” he says. 
The reason we don’t see 
graphics that hint at 
things, that have dirt or 
angry lines, he suggests, 
might be because it’s 
hard to do with today’s 
graphics programs. 

Perhaps, Buchman be- 
lieves, it’s because the 
traditional uses for 
graphics come with par- 
ticular requirements: 
clarity for scientific visu- 
alization, drafting, indus- 
trial design; a look of au- 
thority for business 
graphics; bright, shiny, 
clearly visible graphics for com- 
mercials. “God forbid there should 
be motion jerkiness, low resolu- 
tion, that the shading be a bit off,” 
he says. “Of course, there may not 
be a market for dirt and crud.” 

On the other hand, maybe a 
marketing wizard somewhere will 
see the show, think it’s just bizarre 
enough, and add it to a feature list. 
Stranger things have certainly 
happened. CGW 
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Until now, X-based programmers have faced a choice 
when it comes to developing applications for gaining 
insight into experimental and simulated data. You could 
either invest the man-years needed to develop and 
maintain software that implements a variety of 
visualization techniques. Or you could allow technical 
data to remain just that. Data. 

But now there's a better way. Because now there’s 
agX/Toolmaster™ , the first visual techniques graphics 
toolkit designed for integration with the X and 
OSF/Motif™ environments, compatible with hardware 
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agX/Toolmaster includes 12 visualization- 
specific libraries with high-level single 
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application development and maintenance 
time. Take your numeric research data, 
bring it to life on the screen and 
communicate it through presentation- 


quality, scalable color hard copy in the form of 2D 

and 3D charts and images; 2D, 3D and 4D contours; 

grid and block diagrams, among others. Select from 
agX/Toolmaster's comprehensive axes, legends, and 
font systems, and your research data is ready to be 
presented at corporate management level. And you 
can add additional life by using 2 optional industry- 
specific libraries for seismic display and volume 
rendering. 

since agX/Toolmaster is fully PostScript®- and 

CGM-compatible, you can generate pictures on 

more than 100 different devices with easy data 

transfer between applications. 

SO if you've ever wished for a better, faster 
way to express technical data, the wait is 
over. Just call UNIRAS at 1-800-728-1600 

or call our European headquarters in 
Denmark at +45 31 67 22 88 for more 
information or to receive a demonstration kit. 

Or just circle the reply card. 


UNIRAS 


UNIRAS is a leading graphics application software vendor with sales offices in the U. K., Germany, France, Italy and Japan. 
©1991 UNIRAS, Inc. UNIRAS is a registered trademark and agX/Toolmaster is a trademark of UNIRAS. All other trademarks acknowledged. 
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Break-Even Analysis 


Sales in. Dollars 


Amazing special effects 


e envelope (warp) text and graphics 

¢ simulate 3D with perspective function 
e extrude to give depth to text/graphics 
¢ blend between shapes and/or colors 


Incredible type control 


e over 150 fully scalable outline fonts 
° see exact fonts on-screen 

¢ paragraph and multi-column text 

¢ import ASCII text files 

° fit text to a curve 

¢ create your own fonts or symbols 


Superb value 


e over 4000 symbols and clipart images 
e dotted and dashed line styles 

¢ over 80 arrowheads 

¢ dozens of vector and bitmap patterns 
e free Pantone® license 

e 24 bit color supported 

e 31 import/export filters 

e CorelTRACE - batch autotrace utility 
e MOSAIC - visual file manager 


eect, e WFNBOSS - typeface converter 
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DATA SCIENCES 


240 Michael Cowpland Drive 
Kanata, Ontario K2M 1P6 


1-800-267-2626 


*Pantone, Inc.’s check-standard trademark for color reproduction and reproduction materials. 
a Requires X-WINDOWS Release 11.0 and OSF/Motif or OpenLook 


Tel: (613) 728-8200 
Fax: (613) 761-9176 
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Choose Your Tools Carefully 


The right graphics software is the key to powerful presentations 


Image created by Kevin MacCabe 
with TOPAS and Sable. 


software —and we also have software for 
VGA graphics boards and the Macintosh? 


Throw away your pencils, 
T-squares and sketch pads, because 
you won't be needing those tools any- 
more. All you really need is your So whether you're interested in multi-media 
imagination and software from business presentations, architectural renderings, 
AT&T Graphics Software Labs. — slide or video production, or any other type of 
presentation graphics, we have the right 
We have software that will help you meet __ tools for you—graphics software from AT&T. 
all your graphics challenges. From simple 
business graphics to sophisticated 3D —_- For more information about TOPAS,” RIO" 
modeling and animation, AT&T offersthe — or any of our full line of graphics applications, 
widest range of TARGA™-based graphics call 317-844-4304. 


Choose AT&T Graphics Software Labs 


TOPAS, RIO and Sable are registered trademarks of AT&T Graphics Software Labs. TARGA is a registered trademark of Truevision, Inc. Macintosh is a registered trademark of Apple Computer, Inc 
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ARTISTIC 


By Renée LeWinter and Cynthia Baron 


Frustrated by the cost 
and inaccessibility of 
workstations, anima- 
tors are turning to PCs 
to produce their most 
creative works. 


hat do you think of when 
you hear the term “PC- 
based computer anima- 
tion”? Chances are, if you're like 
most people the first things that 
come to mind are the huge pixels 
and the noticeably jaggy edges 
reminiscent of those painfully am- 


p> A chronology of PC-based 
animation: When many people think 
of PC-based computer animation, 
they usually think of the huge pixels 
and jaggy edges characteristic of 
animations generated on low- 
resolution PCs in the early- to miad- 
1980s. However, the quality of 
animation capable of being 
generated on small systems has 
greatly increased over the years. 
And today, the benefits afforded by 
small systems are beginning to be 
realized by the computer animation 
industry, 
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ateurish desktop animations creat- 
ed in the early 1980s on low-reso- 
lution PCs such as old-model Atari 
400/800, Apple II, and Amiga 500 
computers. 

Indeed, despite the fact that to- 
day’s PCs are far more powerful 
and sophisticated than their ances- 
tors (and many older workstations), 
they are nonetheless regarded by 
many people as low-end machines 
designed for low-level computer 
graphics tasks. Even at major com- 
puter graphics conferences such as 
SIGGRAPH, the glitzy animations 
created on high-end, expensive 
workstations almost always take 
center stage; meanwhile, ground- 
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breaking animation accomplish- 
ments generated on small systems 
receive little or no fanfare. 

Colored by long-established prej- 
udice, our vocabulary minimizes 
the importance of animations gen- 
erated on Macintoshes, Amigas, 
and PC compatibles, mainly be- 
cause the PC platform is generally 
associated with “low-end” comput- 
er graphics. On the contrary, to- 
day’s small systems actually syn- 
thesize the best elements of tradi- 
tional and computer-based anima- 
tion while offering a host of addi- 
tional benefits: Not only does the 
average price of these systems 
make them more easily accessible 
than workstations, these systems 
are also easier to use and, thus, 
provide a solid platform for provoc- 
ative experimentation. 


Lately, a new group of anima- 
tors has begun to realize these 
benefits. In general, this group is 
comprised of computer graphic de- 
signers exploring the world of com- 
puter animation for the first time, 
animators discovering computer- 
based possibilities, art school stu- 
dents, and professional computer 
animators who use workstations 
but are looking for a platform for 
personal work. Although you'll 
rarely catch a glimpse of these ani- 


mators’ works at large computer 


graphics conferences today (usual- 
ly because the animations are too 
long or the content and style are 
too political or controversial), they 
may well, over the next few years, 
establish small systems as the ma- 
jor computer animation platform. 
This is a sweeping prediction, es- 


pecially when one acknowledges 
the current limitations (in render- 
ing speed, resolution, processing 
power, and storage capabilities, to 
name a few) of small systems that, 
at times, still make creating a 
high-resolution animation in three 
dimensions a commitment equal to 
painting the Sistine Chapel. How- 
ever, these limitations are con- 
stantly driving hardware advances 
in both speed and realism, and these 
advances promise to help increase 
the popularity of small systems. 

“With the advent of faster proc- 
essors and plug-in accelerators for 
smaller machines, the advantage 
of using larger machines for speed 
and processing power is lessening,” 
notes Bill Kolomyjec, senior part- 
ner of the Valis Group, a supplier 
of RenderMan (Pixar; Richmond, 
CA) shader libraries. This advan- 
tage shrinks even further with 
new products such as Silicon 
Graphics’ (Mountain View, CA) 
IrisVision 3D graphics board, 
which brings to the PC many capa- 
bilities previously available only 
on workstations, including perfor- 
mance specifications of 90,000 3D 
vectors per second and 9100 four- 
sided polygons per second. 


Unlimited Access 

While time-saving technological 
advances are important, they are 
not the only benefits luring many 
computer animators to small sys- 
tems. Explains Doris Kochanek, 
director of computer animation at 
the National Film Board of Cana- 
da and frequent juror of the SIG- 
GRAPH Electronic Theatre, 
“When we point to [Pixar anima- 
tor] John Lasseter’s work as an ex- 
ample of the high quality of ani- 
mation [that can be achieved] on 
the computer, we get two very dif- 
ferent things confused: the skill of 
the animator and the resolution of 


Renee LeWinter and Cynthia Baron are part- 
ners in LeWinterBaron Graphics Multitasking, 
a design consulting firm located in Somer- 
ville, Massachusetts. 


59 


the output.” Lasseter, director of 
the Academy Award-winning 
short feature Tin Toy, is Disney- 
trained and possesses a strong 
sense of dramatic action and tim- 
ing. He would be turning out inter- 
esting animations regardless of his 
system platform. 

Besides a wealth of talent, one of 
the major advantages that Las- 
seter does have is unlimited access 
to a computer system. To create 
and render a good computer ani- 
mation that incorporates well- 
drawn storyboards and seamless 
cuts and motion, one needs access 
to a computer in consistently large 
blocks of time; as such, some sea- 
soned computer users who lack 
this benefit are taking a second 


> The ability to integrate computer 


and cel animation is an 


look at small systems. 

Similarly, as the demand for 
animation in commercial and sci- 
entific applications has increased, 
the amount of free computer time 
on high-end systems has de- 
creased, to the point at which ani- 
mators must create personal works 
after hours, when research and 
production are complete. Thus, 
says Patti Harrison, SIGGRAPH 
92 chairperson and 20-year veter- 
an of computer graphics, “For ac- 
cessibility and portability, people 
tend to migrate from large to small 
systems. Everyone can be on a sys- 
tem, rather than queueing up to 
get access to one machine.” 

Accessibility also spurs creativ- 
ity. Thomas Porett, professor of 
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important issue for some animators. These images, from the 23-minute 
animation Mirrors of Time, were produced using a program written by 
members of the National Film Board of Canada. The program allows 
animators to begin the animation process traditionally, then scan line 
art into a Macintosh for color, rendering, compositing, and special 


effects. 
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electronic media at Pennsylvania’s 
University of the Arts, elaborates: 
“The ability to work with one’s 
own inexpensive tool whenever de- 
sired ... gives the individual more 
time to ‘play’ with an idea, much 
as a painter is able to make marks 
and then step back to evaluate 
their suitability.” 

Also preferring small systems 
because of the freedom and control 
they afford is Steve Segal, a versa- 
tile professional animator whose 
projects include work for PeeWee’s 
Playhouse, ABC children’s spe- 
cials, and late-night TV. “I worked 
for nearly a year on a Symbolics 
[system], building objects and mod- 
els and doing animation,” Segal 
says. “I had an Amiga at the time, 


ia 


and I was always looking forward 
to going home and working on it.” 

Equally important to the acces- 
sibility of small systems is their 
ease of use. Traditional animators, 
particularly those with decades of 
experience, can seldom imagine 
devoting years to relearning their 
craft on a high-end 3D system. To 
them, a short learning curve can 
make a big difference in their deci- 
sion to pursue computer animation. 

Dan Sadowski, one of the origi- 
nal members of MacroMind’s (San 
Francisco) software development 
team, asserts, “Many high-end sys- 
tems, even the ones that do the 
fanciest animations, are really 
cumbersome and awkward and 
take a lot of training in order to 


get that nice-looking output. So 
small systems are the cutting edge 
because of interface design.” A 
good interface means animation 
tasks can be mastered and complet- 
ed more quickly than on worksta- 
tions, while allowing the animator 
to maintain a high level of craft. 


Mastering a Small System 

The experiences of artist and an- 
imator Paul Glabicki indicate the 
ease with which a computer novice 
can master a small system. Gla- 
bicki’s 1989 abstract-narrative 
animation titled Under the Sea 
won several awards; however, it 
took him four years to complete 
due to the complex layering of sur- 
realistic, hand-drawn images and 


sound in the piece. 

According to Glabicki, the film 
pushed to the limit his ability to 
draw by hand. “For greater detail, 
more intricate layering and use of 
color, and an entirely new means 
of juxtaposition and composition, 
the computer seems the logical ex- 
tension of this work,” he says. 

After receiving a research grant 
from the University of Pittsburgh, 
Glabicki began working on an 
Amiga 2000 last fall. So far, he has 
created several compositions and 
computer animation studies and 
reports he was amazed at how 
quickly he was able to begin creat- 
ing short animation cycles. 

Glabicki’s work indicates that 
not all gifted animators are inter- 


A 


Presenting Hsllywood. Its where 


your idea can become a star. 
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PRESENTATIONS 
MADE SIMPLE. 


But now theres Hollywood? 
A whole different kind of presen- 
tation tool that makes it easy for 
anybody to create complete pre- 
sentations with real star quality. 
The steps are quick, simple—even 


IBM is a registered trademark and ee) is @ trademark of International Business Machines Corporation. 


Windows is a trademark of Microsoft Corporation ©1991 IBM Corp. 


fun. First, Hollywood has an 
integrated outliner to help 
you organize your thoughts. 
Next, you select a 
look from a 
variety of 
exciting 
templates 
designed by 
professional 
graphic artists. 
Then Hollywood 
gives you an over- 
view feature and lets you can produce your award-winning 
view and edit your entire presen- output in any combination of 
tation as a whole, not just page by slides, overheads or hard copy. Or 
page, so even sweeping changes for some real show biz, present it 
aren t a big deal. And finally, you in a lively screen-show format. 
Hollywood runs in the 
Windows” 3.0 environment 
and gives you a support- 
ing cast of fully scalable 
fonts, dynamic special 
effects, a comprehensive 
spellchecker and more. And 
because its compatible 
with most popular 
graphics and spread- 
sheet software, 
importing and chang- 
ing data is easy, too. 


in Canada call 1 800 465-1234. 


Take the first step. ‘Iry Hollywood 
and give your ideas the big break 
they deserve. 
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ested in computer realism, just as 
not all traditional animation is 
character or cel work. The world of 
animation encompasses tech- 
niques as diverse as watercolor, 
cut-outs, and drawing directly on 
film, and a similar diversity exists 
in the small system environment. 
Animation programs on different 
platforms (such as Autodesk’s 
(Sausalito, CA] Animator and 3D 
Studio, MacroMind’s Director, and 
Disney’s [North Hollywood, CA] 
Animation Studio) give an artist a 
range of approaches from which to 
choose, and various paint, draw, 
and rendering programs run the 
gamut of visual effects. 

States Dennis Vance, a faculty 
member of Emily Carr College of 
Art and Design in Vancouver, Brit- 
ish Columbia, and an Autodesk 
beta tester, “The high end is not ver- 
satile. [Several people could use the 
same software, and] although their 
stories may be different, the imag- 
ery all looks the same. 

“In fact, I bet that people ‘in the 
know could probably sit down and, 
just by looking at the imagery, tell 
you what software it’s rendered 
on,” he adds. “[But] when you [talk 
about work created on] PCs, that’s 
not nearly as possible because of 
the variety of inputs and pro- 
grams. I didn’t want to pursue 
high-end machines because it 
meant that I would look like every- 
one else.” 
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mae Paul Glabicki 


This fear of compromising per- 
sonal style and losing a tried-and- 
true method of working has previ- 
ously kept many cel animators 
away from the computer screen. 
But Mirrors of Time, a 23-minute, 
computer-animated film recently 
released by the National Film 
Board of Canada and accepted into 
the prestigious Annecy Interna- 
tional Animation Festival (the 
Cannes Film Festival of the ani- 
mation world), illustrates exactly 
how flexible small systems can be. 


Seamless Emulation 

Although the film contains 
scenes created on a Silicon Graph- 
ics workstation using Wavefront 
(Santa Barbara, CA) software, 
most of the footage was produced 
on a Macintosh running prototype 
2D software written by Film Board 
members. Specifically written to 
encourage established animators 
to use the computer, the software 
allows these animators to begin 
their animation process tradition- 
ally, and then scan line art into the 
Macintosh for color, rendering, 
compositing, and special effects. 
Says Doris Kochanek of the result, 
“Although a measure of success to 
us, the 2D work doesn’t even look 
like computer graphics—it looks 
like cel animation.” 

This seamless emulation is a 
major reason why many experi- 
ments created on small systems re- 


main unpublicized: They simply 
don’t look “computerish.” Yet the 
need to integrate computer anima- 
tion with cel animation is a major 
factor for some animators, who 
will often survey their options to 
discover the off-the-shelf software 
that matches their needs. 

For example, Kelly Day, com- 
puter animation designer at Walt 
Disney TV Animation in North 
Hollywood, California, has devel- 
oped a novel approach to integrat- 
ing cel and computer animation 
which takes full advantage of his 
Amiga 3000 software. Day designs 
background layout scenes using 
SculptAnimate 4-D software from 
Byte-by-Byte (Austin, TX) and 
then renders the frames as 24-bit 
files to create images that have 
flat areas of color. He turns these 
images into line drawings through 
a Postscript program which out- 
lines every color area. The laser- 
printed images are photocopied onto 
cels and then painted and combined 
with hand-drawn characters. Ob- 
serves Day, “A lot of people [asso- 
ciate] computer animation [with] 
3D ... but you can also use the com- 
puter and its functions to take 
away the dirty work while you do 
your straight-ahead creating. 

“Compositing a 3D underlay in 
real time with your character ani- 
mation is a perfectly valid route,” 
he continues. “A lot of animators 
are discovering that drawing on the 
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p> For personal works, many | 
_ professional computer animators 
find that PCs are more easily © 
~ accessible than workstations. 


afforded by small systems 
attracted Steve Segal, a 


professional animator whose 


projects include work for 
children’s television shows. 
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p> The freedom and control 


computer is like working on a light 
table. With [Disney’s] Animation 
Studio [package], you get fluid 
movement because you can see all 
the previous drawings in your ani- 
mation sequence,” he adds. 

Whether they’re used to animat- 
ing by hand or with the use of 
high-end computer graphics work- 
stations, animators often find un- 
expected bonuses as they begin to 
explore a small system’s possibili- 
ties. “One nice, low-end capability 
is the ability to animate in real 
time instead of frame by frame,” 
says SIGGRAPH’s Patti Harrison. 
Programs like MacroMind Director 
allow time and motion studies and 
quick sketches to be done cost-effec- 
tively. This stimulates creativity 
and experimentation, offering ani- 
mators the valuable opportunity to 
rework and refine storyboards that 
can be impossible in the expensive, 
large-system world. 

Professional animator Steve Se- 


gal agrees. “I just finished work for 


a movie to be released this sum- 
mer. I had the director and produc- 
er here, and I digitized the design- 
er’s drawings and moved them 
around to get the sense of how the 
motion would go. Then I did the 
animation on paper and digitized 
it for pencil-testing.” 

As is true with every pioneering 
effort, one person’s successes tend 
to pique the interest of others, and 
the experiment becomes a trend. 
Says Disney’s Kelly Day, “When I 
started here a year ago, there was 
only one other person who 
was interested [in small sys- 
tem animation], but now I 
know of three artists here 
who have bought systems 
comparable to mine.” 

The broadening interest 
in computer animation and 
multimedia has been accompanied 
by the increasing installation of 
computer labs in art and design 
schools, where small systems far 
outnumber workstations. There 
are some good reasons for this, 
says Dennis Vance of Emily Carr 
College. “We produce from 20 to 25 
animators and electronic commu- 
nication design students per year, 
and there are five high-end sys- 
tems in all of Vancouver. So we’ve 
already filled every available posi- 
tion for years to come with one 
graduating class. 


“Instead,” he continues, “I ask 
myself how I can teach a student to 
create an animation studio in his 
home for $10,000.” Apple Comput- 
er, hoping to both acknowledge 
and affect this trend, has recently 
donated some 20 upper-level Mac- 
intoshes to the American Film In- 
stitute in Los Angeles. 


What About Resolution? 

Inevitably, every discussion of 
small system animation leads to 
questions concerning resolution. 
Animators have various responses 
to these questions, depending on 
the specific system they use and 
the nature of their work. Some still 
envy the workstations, others are 
confident that their supplier is 
moving in the right direction, 
while still others feel that what 
they have is more than adequate 
for their needs. 

Dennis Vance, however, has a 
different vision. “The important 
thing for broadcast-quality is not 
an image with millions of colors 
which takes hours to render. If you 
do want it, you can render up. Just 
take your work to a video produc- 
tion house, use their $200,000 to 
$300,000 investment, and have 
first-rate resolution,” he states. 

With programs like Autodesk’s 
Animator reading files from other 
platforms and communicating 
with workstations, an analogy to 
desktop publishing occurs. Will 
workstations end up in service bu- 
reaus like the high-end imageset- 
ters, which began as dedicated 
typesetting output? Recent history 
does not rule this out. As Lucy Pe- 
trovich, professor at the Savannah 
College of Art and Design in Sa- 
vannah, Georgia, and a past SIG- 
GRAPH chairperson, says, “All 
choices are made on access, avail- 
ability, and economics.” 

One thing is certain. Those ani- 
mators who are currently working 
on small computer graphics systems 
are enthusiastic partisans who 
strongly believe that they represent 
the future. Artist and MacroMind 
software designer Stuart Sharpe 
neatly sums it up. “Small systems 
with user-based software are on the 
creative cutting edge. Ease of use, 
choice of tools, kinds of artists with 
access, fewer hoops to jump through 
... all support the lead of [low-cost] 
desktop machines.” CGW 
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The RasterOps ColorBoard 1024MC 
And 24-bit Windows Applications Give 
You True Color Solutions. Today. 


Look around and you’ll see a host of 24-bit graphic design 
applications, with more being introduced every day. But there’s 
still only one high resolution True Color display system that lets 
you take advantage of them on your PS/2:° The RasterOps* 
ColorBoard 1024MC. 

The ColorBoard 1024MC brings you 16.7 million colors. Its 
1024 x 768 resolution ensures your images always 
look sharp and concise no matter which 24-bit 
applications you work with. The built-in acceleration 


feature lets you redraw faster, leaving you more time 


And because the ColorBoard 1024MC comes ready to use 
with drivers for Windows® 3.0 as well as Presentation Manager,” 
you can get right to work. i 

Working closely together, RasterOps and the industry’s 
leading application developers have forged new ground in graphics 
technology. With the ColorBoard 1024MC and these 24-bit 
solutions, you can now meet all your graphics needs, from clip art 
to professional page layouts and photorealistic designs. 

Call us today at 1.800.SAY.COLOR. Find out how the 
RasterOps ColorBoard 1024MC brings the art and science of color 
to your PS/2. And brilliance to all your ideas. 
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The merging of music and animation 
accomplished by Cornell's Wayne Lytle in More Bells & 
Whistles relied upon a MIDI program that drove the visuals. 
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ply enough. A lone marimba 

appears on-screen against a 
black background. Then, a mallet 
rises, as if moved by the hand of an 
unseen musician, and begins to 
dance across the wooden slats of 
the marimba. Each slat gives off a 
httle burst of light precisely upon 
impact—a key visual cue that tes- 
tifies to the tight synchronization 
between sound and motion. 

Cowbells, wood blocks, and 
drums appear next on-screen, and 
they, too, react to a phantom musi- 
cian. Light towers flash in time to 
the sound of crashing cymbals, and 
the pipes of an organ squash down 
and stretch out in visual corre- 
spondence to the changing volume 
of a baroque melody. A fountain of 
sorts now rises out of the floor and 
showers—not water, but ball bear- 
ings—upon an array of chime bars, 
which resound accordingly. 

The viewer’s attention is then 
drawn to a row of green pods, 
which seem to burp out the bass 
line of what is now quite a concert 
of sounds. Church bells and an ex- 
ploding laser beam round out this 
magical orchestra of self-playing in- 
struments. The animation ends— 
having left a dramatic visual and 
musical impact upon the viewer. 

The animation, known as More 
Bells & Whistles, could not have 


Gary Pfitzer is an associate editor of Comput 
er Graphics World. 


T he animation starts out sim- 
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A musically based 
animation technique 
gains steam. But is it 

practical? 


been easily created without the 
benefit of MIDI, the Musical In- 
strument Digital Interface (see side- 
bar,“What is MIDI?”). Since 1984, 
MIDI has provided a standard code 
for bringing music into the digital 
realm, and it has not been lost 
upon animators that MIDI might 
facilitate a link between music and 
computer graphics that could 
prove useful for certain tasks. For 
Wayne Lytle, a scientific visualiza- 
tion animator at the Cornell Na- 
tional Supercomputer Facility (Ith- 
aca, NY) and the creator of More 
Bells & Whistles, this two-minute 
animation represents a six-month 
research effort to prove that MIDI 
can be used to synchronize music 
and graphics at a high level of 
complexity and accuracy. 

“Complexity and accuracy such 
as this is really not attainable if 
you do it [a musically based ani- 
mation] by hand,” claims Lytle. 
The implication is that there are 
times when animators ought to opt 
for MIDI in favor of more tradi- 
tional computer techniques for 
harnessing a musical score to an 
animation. 

A second animation, which has 
appeared within the last year, Life- 


savers: Good Times Roll, created 
by the Toronto-based computer 
animation studio Topix Computer 
Graphics and Animation Inc., adds 
support to such an assertion. Life- 
savers: Good Times Roll uses MIDI 
on a simpler level than does More 
Bells & Whistles—to animate a 
single piano keyboard within a 
Lifesavers television advertise- 
ment—but is significant as a suc- 
cessful commercial application of 
MIDI-based animation. 


Pioneer Animations 

Before other animators move to 
embrace MIDI-based animation, 
however, they will need to be con- 
vinced that the technique is practi- 
cal to use and does not inhibit an 
animator’s creativity. The debate 
over such questions has been ongo- 
ing since 1988, when Bob Sabiston, 
a student at MIT, made the very 
first attempt to synchronize music 
and computer graphics via MIDI. 
His animation, Beat Dedication, 
featured an animated, punk-style 
robot that kept a steady (MIDI- 
driven) drumbeat. 

In 1989, another MIT student, 
Brian Anderson, put MIDI to a 
more abstract use in Alea by syn- 
chronizing the movements of thou- 
sands of elliptical arcs to a range of 
instruments and arresting sounds. 

At first glance, the amount of 
programming that Lytle went 
through in order to unite the musi- 
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cal and visual elements in his digi- 
tally simulated concert does not ar- 
gue very strongly for the accep- 
tance of MIDI-based animation as 
a practical new technique. Four of 
the six months that Lytle spent on 
More Bells & Whistles, which was 
completed in 1990, were devoted 
just to the design and implementa- 
tion of his music-to-graphics pro- 
gram, which, when completed, 
amounted to 10,000 lines of C code. 


The Programming Task 

Lytle constructed his program so 
that his graphical instruments 
would start playing in response to 
particular notes—transmitted as a 
stream of MIDI signals. The pro- 
gram allowed Lytle to incorporate 
velocity (volume), so that the 
movements of his instruments 
would be influenced by the loud- 
ness or softness of a note. For ex- 
ample, in the animation, velocity 
not only affects how high a partic- 
ular organ pipe stretches but how 
far it opens up its end cap. Velocity 


also influences how high a drum- 
stick is lifted prior to striking the 
drumhead and how violently the 
membrane reacts to being hit. 

Lytle was able to manipulate 
the pitch and modulation of sounds 
and apply these factors to the on- 
screen graphics as well. The star 
burst at the end of the laser beam 
gun, for example, slides to the left 
or right depending upon the corre- 
sponding “bend” in the pitch, and 
it also wobbles in accordance with 
how the pitch is being modulated. 
Furthermore, Lytle accommodated 
such parameters as the length of 
time required for an instrument to 
reach its full volume or to stop 
playing altogether. 

Lastly, Lytle discovered in the 
process of programming More Bells 
& Whistles that he needed to build 
certain instrument classification 
information into his rules, such as 
whether an instrument was mono- 
phonic (capable of playing just one 
note at a time) or polyphonic (capa- 
ble of playing more than one note 
simultaneously) or whether it was 
sustained (capable of sustaining a 
note until being given an “off” sig- 
nal) or percussive (automatic “on” 
and “off”). 

The construction of elaborate 
code that maps musical para- 
meters to graphical outcomes and 
requires months of effort is not an 
appealing prospect to most anima- 
tors, but, in the case of More Bells 


What is MIDI? 


& Whistles, it does result in an ani- 
mation of note-perfect accuracy, 
given that the music has been pro- 
grammed to drive the graphics. Is 
it an accuracy appreciable by the 
eye? To the musician trained to be 
attentive to rhythm, perhaps. Or- 
dinary viewers will at least enjoy 
the sensation that this animation 
of invisible musicians “feels” right. 
In order to attain note-perfect 
accuracy in Lifesavers: Good Times 
Roll, Topix invested much less 
time than did Lytle, a fact that 
should provide encouragement to 
potential MIDI animators. Topix 
technical director Bob Munroe 
spent only five or six hours at 
home one evening creating his 
MIDI program. Of course, the big 
difference between Topix’s effort 
and the full orchestra in More 
Bells & Whistles is that only the 
animated piano keyboard in the 
30-second Lifesavers commercial is 
MIDI-driven. Nevertheless, Top- 
ix’s accomplishment is noteworthy 
as that of a studio efficiently incor- 
porating MIDI into the fast-paced 
commercial world—in which the 
luxury of six months of time for 
setting up and coding an anima- 
tion was just not available. 
Lifesavers: Good Times Roll can 
best be described as a number of 
quick cuts of a Lifesavers pack and 
of individual candies cavorting 
upon or playing musical instru- 
ments: a piano, a guitar, and a 


IDI, the Musical Instrument Digital Interface, 
is a protocol, or standard, established in 1984 
by a collection of manufacturers of digital instru- 
ments so that computers and musical equipment 
could communicate according to a universally ac- 
cepted code. The code allows a musician to play the 
keyboard of a synthesizer and feed to the computer 
a stream of MIDI data, consisting of “on” and “off” 
signals (rather than actual music). Pressing an A 
key on a synthesizer sends a different signal than 
does pressing the adjacent A flat key. The 16 stan- 
dard channels of a synthesizer accommodate a 
range of musical instruments and sounds. The syn- 
thesizer can also be “tweaked” to simulate new 
sounds and to adjust such variables as volume, 
tempo, pitch, and modulation. 

Musicians can take advantage of the MIDI pipe- 
line between computer and synthesizer in two fun- 
damental ways. They can play various musical 


compositions and passages on the synthesizer and 
let the computer store all of these MIDI inputs so 
that they can later be manipulated with the same 
sort of flexibility afforded by a word processing sys- 
tem. Musicians can also compose music on the com- 
puter and automatically send that music back out 
to the synthesizer(s) to hear how it sounds. 

The MIDI Manufacturers Association (MMA) cur- 
rently attempts to ensure that anyone manufactur- 
ing MIDI equipment conforms to existing MIDI specifi- 
cations. While the original MIDI specification has been 
constantly evolving, it remains “backwards-compati- 
ble,” so that MIDI equipment manufactured in 1984 
will still run with equipment manufactured in 1991. 
Musicians can rest assured that all of their MIDI-based 
devices will talk the same language—a better situation 
than in the computer graphics arena, in which users 
are a ways off from having information move effort- 
lessly from one machine to the next.—GP 


COMPUTER GRAPHICS WORLD JULY 1991 


AT LAST! PC MTA 


"RICE TO GET REALLY ANIMATED ABOUT 


Raat 


oe 


Dontt just sit there. Enhance with color. Experiment with image processing. Animate shapes. Electrify your audience! 
Introducing Autodesk Animator Pro. software has powerful import and export 
The world’s most exciting 2D animation facilities** And when used with Autodesk 
and paint program for your PC. 3D Studio it can create spectacular and color- 

New Autodesk Animator Pro” turns your ful animated texture maps and special effects. 


386/486 into an animation workstation of Whether your presentation requires hard-copy 
unimaginable power! output, on-screen playback or output to 


You'll be amazed at the way it combines videox** Autodesk Animator Pro is the tool 


powerful animation and paint into one highly- of choice. 

flexible, fully-integrated package at Super All this at our low introductory price 

VGA resolution and above Or how easily of just $795. So get moving now. Call 

it performs six types of animation effects, 1-800-525-2763 for the name of your 

including tweening and path-based JA nearest Authorized Autodesk Multimedia 

animation. e Dealer or for more information 
Plus, Autodesk Animator Pro AUTODESK - about our Pro. 


Autodesk Multimedia Division. 2320 Marinship Way, Sausalito, CA 94965 © 1991, Autodesk. 
*Screen resolution (640x480, 800x600, etc.) is selectable according to supported mode on your Super VGA (or equivalent) graphics card. **It reads AutoCAD? SLD 
files, PC, MAC} Atari* and Amiga® formats. ***Conversion to video requires appropriate equipment. Autodesk, the Autodesk logo and AutoCAD are registered trademarks 
of Autodesk. Animator Pro and 3D Studio are trademarks of Autodesk. All other registered trademarks are trademarks of their respective holders. 
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Pollution! 


Pollution causes problems. Trying to understand it 

and make intelligent remediation decisions poses yet 

another set of challenges. The sheer volume of data 

gathered can often be overwhelming. Data verifica- 

tion, visualization and analysis require powerful tools. the plume, shows various levels of PCE contamin- 
ation within the plume itself. 


Using Dynamic Graphics’ software, scientists from 


Lawrence Livermore National Laboratory examined Dynamic Graphics develops advanced environ- 

PCE concentrations, water table location and subsur- mental application software for two and three 

face geologic data gathered from over 300 wells. The dimensional modeling, mapping, analysis and 

model displayed above revealed the location and visualization. Our software is being used by 

shape of the PCE pollution plume where concen- environmental scientists and engineers to evaluate 

trations are greater than 60 parts per billion. and measure the extent and degree of contamination, 

Manipulating this model in real-time, scientists direct future sampling and monitor the effectiveness 

detected the existence of both a primary and a of remediation. 

secondary plume, analyzed the effect of the water 

table on the plume and studied how plume move- If you've got pollution to deal with, our software tools 

ments and concentrations are affected by local can help. To discuss how our software may work for 

geology. The inset view, created by slicing through you, please contact us. 
Headquarters Regional Offices _ International Office 
Dynamic Graphics, Inc. Denver Dynamic Graphics Limited 

DYNAMIC GRAPHICS. INC. 1015 Atlantic Avenue 303-694-601 1 Addison-Wesley Building 
Alameda/Denver/Houston/ Washington, D.C./London Alameda, CA 94501 Houston Finchampstead Road 
Phone: 415-522-0700 713-952-2611 Wokingham, Berkshire RG11 2NZ 
Fax: 415-522-5670 United Kingdom 
Washington, D.C. Phone: 44-734-774755 
301-656-3060 Fax: 44-734-774721 
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A magically playing marimba is just the prelude to 
the pounding drums, chiming fountain, and 
flashing lights of More Bells & Whistles, which 
reaches a level of complexity that could 

only be handled by MIDI. 


according to creator Wayne 


Lytle. 


drum. In _ the 
MIDI-based piano seg- 
ment, the Lifesavers pack 
slides down the keyboard, 
bounces into a honky-tonk tune, 
and starts to play individual keys. 
In another cutaway scene, five or 
six candies bounce onto the key- 
board and quickly play individual 
keys to the beat. 

Munroe’s program took key hits 
from a MIDI file and translated 
them to hits in the animation data. 
Munroe set up some graphical 
parameters, such as how far a pi- 
ano key should rotate or flex dur- 
ing the rollicking tune. He also 
concerned himself with how long 
(in terms of number of frames) a 
key should stay depressed once the 
MIDI file triggered it. “A good way 
to describe what we ended up 
with,” says Munroe, “is a digital 
player piano.” 


MIDI Benefits 

Whether the programming of 
their MIDI-based animations re- 
quired months or hours, both Lytle 
and Munroe experienced some tan- 
gible benefits as a result of utiliz- 
ing MIDI—benefits that other ani- 
mators might want to weigh in de- 
ciding to tap into the MIDI pipe- 
line. Particularly in the case of an 


animation with the musical com- 
plexity of More Bells & Whistles, 
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MIDI repre- 
sents a sensible 
alternative to a more 
traditional keyframing approach, 
in which an animator matches 
frames by eye to notes from a mu- 
sical score. “If you were just talk- 
ing about a few hits of a drum,” 
Lytle explains, “an animator could 
sit down in an afternoon and figure 
out where the stick should be for 
each frame. But when you're talk- 
ing about hundreds and perhaps 
thousands of notes in a piece of 
music, and the poor animator has 
to figure out the position of multi- 
ple objects as they’re moving from 
one note to the other, it proves pro- 
hibitively complicated to do.” 
Furthermore, Lytle’s MIDI- 
based animation technique al- 
lowed him the ability to edit his 
work with much greater flexibility 
than if he had taken a more tradi- 
tional animation approach. Even 
with his animation basically com- 
plete, Lytle could make last-min- 
ute changes to a bass line or chord- 
al structure, and because of the 


built-in MIDI link, 
the corresponding 
change to the graph- 
ics would be automatic. 
“Conversely, the typi- 
cal computer graphics ani- 
mator,” says Lytle, “could 
be working for weeks and 
weeks off of a score, and then 
if someone came up and said, 
‘We're going to change this part 
here. We’re going to add some dif- 
ferent chords, he’d have to start 
over on that section and redo it.” 
Lytle adds that while such an ani- 
mator could still take advantage of 
the computer’s ability to interpo- 
late in-between keyframes, he 
would nevertheless once again 
have to set up all of the para- 
meters of the beginning and end- 
ing positions by hand—a process 
that Lytle’s program in More Bells 
& Whistles automates. 

Topix’s Munroe, like Lytle, 
gained an edge with his MIDI pro- 
gram over the animator trying to 
sync visuals to music by eye. The 
five or six hours spent writing a 
program to automate the piano se- 
quence, Munroe claims, saved Top- 
ix animators two weeks of listen- 
ing to a soundtrack, marking off 
the downbeats, and keyframing 
the seemingly endless sequence of 
piano keys going up and down. 
“On a three-week project, that 
would have left the animator with 
only one week to make the Life- 
savers pack look good and give it 
character,” he adds. 

Despite the benefits of built-in 
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synchronization, one of the draw- 
backs to MIDI-driven animation is 
the issue of hardware availability. 
Currently, the configurations that 
have been used are expensive. Ly- 
tle used an IBM clone to compose 
his music and drive his MIDI syn- 
thesizers and a Silicon Graphics 
workstation running Wavefront 
software in order to model his in- 
struments and set up their move- 
ments. He then sent both the MIDI 
data and the graphical information 
to a pair of IBM 3090 supercom- 
puters for integration and render- 
ing with pix re. AA FL ln 

software. Topix re- 
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tion through MIDI, primarily be- 
cause of the Amiga’s strength as 
an animation machine. Other ani- 
mators believe that the multitask- 
ing capability of the Amiga com- 
puter would also help make this 
union more viable. 

In addition to the practical con- 
cerns, the animators involved in 
More Bells & Whistles and Lifesav- 
ers: Good Times Roll have admit- 
ted to some inherent creative limi- 
tations in the frequent use of MIDI 
as an animation technique. While 
Topix, for example, could have 
used MIDI to drive the drum, the 
guitar, and even the Lifesavers 
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The keys move with ease in Topix’s Lifesavers: Good Times Roll 
commercial because a program is at work automatically translating 
musical hits to corresponding hits in the animation. 


lied upon a Macintosh computer to 
generate its MIDI file and then 
transferred the file to a Silicon 
Graphics workstation running Wave- 
front software for the creation of 
the animation itself. 

Furthermore, Munroe believes 
that setups such as these are limit- 
ed because the MIDI synthesizers 
cannot communicate directly with 
the higher-level workstations. “If 
you could hook up musical instru- 
ments directly to Silicon Graphics 
machines,” he states, “I think you 
would find a much closer tie be- 
tween the audio and the visual. It 
might open Wavefront up to actu- 
ally put some MIDI capability di- 
rectly into its package. Right now I 
can’t get directly into the Wave- 
front source code and modify it, so 
that’s why I have had to write my 
own utility.” 

Alea creator Brian Anderson 
views the Commodore Amiga as a 
potentially viable lower-end plat- 
form for uniting music and anima- 


74 


pack (by synchronizing its move- 
ments across the piano with the up 
and down movements of the keys), 
it decided against the idea. As 
Munroe explains, MIDI coding of 
the Lifesavers pack would not only 
have required more time than it 
was worth (especially to program 
the pack so that its Lifesavers logo 
was always in front of the camera), 
but the bouncing pack would have 
ended up with less energy, fluidity, 
and character than when animat- 
ed more traditionally. 

“Where MIDI falls short, and 
where I can always see it falling 
short, is in the embellishment and 
the personality that the animator 
can give an animation. You're not 
going to generate that from a pro- 
gram,” Munroe explains. 

Lytle adds, “I think it [MIDI ani- 
mation] is more of a specialty item. 
If you used it too much, it might 
start getting a little silly. And, I 
sure wouldn’t hold my breath for 
the release of a [MIDI animation] 


commercial package.” 

While Robert Schaff, a Pasadena, 
California-based consultant who 
specializes in the development and 
application of new technology to the 
creative arts, applauds the recent ef- 
forts to demonstrate the connection 
that can be made between the musi- 
cal and graphical realms via MIDI, 
he believes that trying too precisely 
to make music drive pictures can 
put too much of a harness upon cre- 
ativity. “With any sort of automatic 
link between the two [music and 
pictures], you risk painting by the 
numbers, as opposed to painting a 
Van Gogh,” he states. 


Don’t Overdo MIDI 

The solution to this dichotomy, 
in Schaff’s opinion, is simply not to 
become too fixated on connecting 
music and graphics on what he 
calls the “micro-level.” While he 
believes that the tight connection 
works for a proof-of-concept piece 
such as More Bells & Whistles, in 
which the subject matter is musi- 
cal instruments, animators who 
next start trying to tie musical 
notes to the movements of charac- 
ters’ finger joints, for example, will 
get results that appear contrived 
and cartoon-like. 

Two large and complex creative 
systems such as music and com- 
puter graphics, says Schaff, would 
be more successfully linked on a 
“macro-level,” at which playing an 
instrument andante (moderately 
slow), for example, loosely trans- 
lates to having objects or charac- 
ters on-screen move at a slower 
pace. Or, if the animation system 
detects an arpeggio (a playing of 
the tones of a chord in rapid suc- 
cession), it could display sprinkles 
of stars or dots of light. 

So, does the MIDI pipeline open 
up new possibilities for animators? 
The answer appears to be yes—in 
limited ways. Topix’s success with 
MIDI suggests that other commer- 
cial houses will also want to em- 
ploy it—most likely with certain 
mundane tasks that are not wildly 
interpretive and that would other- 
wise require a lot of repetitive key- 
framing. And, of course, while 
MIDI fits naturally with musically 
oriented graphics, it might work 
nicely in some fashion with other 
graphical elements that need to 
move to the beat. Stay tuned. CGW 
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PhotoRealism in the Fast Lane. 


Now FastCAD°3D 


includes Pixar's 
RenderMan’ for 
unequalled 
drawing speed, 
realism and 
ease of use. 
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FastCAD RenderMan provides the CAD user with — 


a realistic rendering solution by giving each object. 
| a surface appearance. . 


Models appear more 
realistic than they do in 
typical flat-shaded com- 
puter-generated images. 

FastCAD RenderMan 
accepts three-dimensional 
geometry produced by 
FastCAD 3D, along with 
specified light sources and 
surface appearances, then 
creates the image. 

The package 
includes surface 
appearances such 
as grass, carpet, 
wood, marble, 
plastic and metal. 


Create your own 
surface appearances. 

To customize your 
FastCAD RenderMan 
appearances you can pro- 
gram your own in the C- 
like shading language. 
FastCAD 3D also uses sur- 
face appearances marketed 
by third-party RenderMan 

developers. 


Add 3rd dimen- 
sion without typ- 
ing elevation. 

FastCAD 3D's 
Depth Mode lets 


you place 3D points with 
the cursor. Select a point in 
one window, x-y for exam- 
ple, then use another win- 
dow to move the point up 
and down in the z axis. 
Using windows as construc- 


| tion planes, you can draw or 
| extrude in any direction. 


You can even draw from 
window to window. 


Intelligent, mathemati- 
cally defined entities 
enhance efficiency and 
flexibility. 

Revolutionary FastCAD 
3D includes numerous enti- 
ties such as solids, boxes, 
cylinders and domes. Plus, 
the program quickly creates 
chained cylinders, ruled and 
meshed surfaces, surfaces 
of revolution, Coons sur- 
faces and more. 


Animates and removes 
hidden surfaces faster than 
any 3D CAD. 

Get a clearer, more accu- 
rate overview of designs 
fast by filling surfaces and 
hiding objects behind them. 
Use FastCAD 3D Animate 
and Orbit commands to let 
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FastCAD 3D 
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437 S. 48th St., Ste. 106 
Tempe, AZ 85281-9936 
Phone 602-967-8633 
Sales 1-800-874-4028 


©1991 Evolution Computing 

FastCAD is a registered trademark of Evolution Computing 
RenderMan is a registered trademark of Pixar and used 
under license by Evolution Computing 
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HIGH-DEFINITION CVS-910 

CVS 970 @ Zooming function @Multi-Sync, Multi-Scan @Wide band up to 100 MHz Video Switcher 
- @Accepts Analog & TTL @24 bits processing 

®@For large screen projectors peat M ais alse cone 

® Selectable outputs for HDTV, paints hat sie - ®CG Animation Recording Systems 


Interlaced or Non-interlaced. CV$-960 


®Flickerless @ 24 bit processing ® Automatically accepts interlaced high 
resolution CG1280 1024~1024 x 768 
®3D filter technology without field skipping 


Zooming, Panning, Scroll 
and Superimpose function 


Ce cal ®@ Distribution Amplifier 
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It's the fastest 
electrostatic plotter 


aan 


Buckle your seat belt and return your 
tray-table to the full upright position. 
Because with CalComp’s new 68000 
Series, 400 dpi color electrostatic plotter, 
youre going to fly. 

Humming under the slick new skins 
is the latest high performance, RISC- 
based CPU-—processing data faster than 
ever before. 

Plotting speed is awesome too—a 
head-spinning 2.0 ips. 

And with its standard 4:1 mux, con- 
current overlap loading—for simultane- 
ous plotting and data processing—and 
auto take-up reel, the 68000 can speed 
along virtually non-stop, completely 
unattended. 


ever built. 
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Of course, you can run in cut-sheet 
mode, too. 

Plot quality is extraordinary. You get 
the sharpest lines and most vibrant 
colors because the system automatically 
optimizes plotting speed to plot density, 
and because CalComp’s EnviroClean™ 
Toner System’s Auto Replenisher continu- 
ously monitors and maintains consistent 
color density of the toner. 

Even with all the high performance 
features, the 68000 Series is easy to run 
and maintain. You command all its fea- 
tures from a simple, four-button control 
panel. And you have front access to toner 
and media. 

Reliability is excellent. And CalComp 


supports you with a 1-year on-site war- 
ranty and a full line of supplies. 

A quick call is all it takes to find out 
more about the fastest electrostatic 
plotter: call 800-982-1212. In Canada, 
call 416-635-9010. 

We're expecting to hear from you. 
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A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp. EnviroClean and We draw on your imagination are trademarks of CalComp. 
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By Audrey V. Doyle 


Remote sensing and GIS team up 
to help government agencies 
monitor our planet and its resources. 


y far, one of the largest users of Geo- 
graphic Information System (GIS) and 
remote sensing technologies is the US 
government. In fact, it is estimated that 
federal agencies such as the US Depart- 
ments of Interior, Commerce, and Agriculture have 
spent several million dollars over the past five years 
and will spend tens of millions of dollars more over 
the next 10 years to acquire and implement GIS and 
remote sensing technologies. 

While these agencies will use these tools for a di- 
verse range of purposes, the applications that stand 
out in terms of both extent of use and as the absolute 
state of the art in technological sophistication relate 
to the environment. Indeed, from locating and moni- 
toring the devastation wreaked on the environment 
by both manmade and natural disasters, to creating 
precise maps of the surfaces of other planets and their 
moons in order to provide a better understanding of 
our own planet, GIS and remote sensing technologies 
are leading the way in providing scientists and re- 
searchers with the information they need to better 
manage Earth and its processes. 

For instance, when war first broke out in Kuwait 
this past January, environmental scientists with the 
US Army Corps of Engineers’ Cold Regions Research 
and Engineering Lab (CRREL; Hanover, NH) began 
working in cooperation with the Coast Guard and the 
National Oceanic and Atmospheric Administration 
(NOAA) of the Department of Commerce to locate and 
track the oil that Iraqi troops had begun to release 
into the Persian Gulf. Ultimately, the NOAA re- 
searchers were aiming to apply to their findings their 
knowledge of wind direction and currents in an effort 
to predict the direction in which the oil most likely 
would flow—a crucial issue, considering the effects 
that oil can have on the desalinization plants and 
wildlife habitats in that area. 

“To do this,” recalls Andy Bruzewiecz, a physical 
scientist and GIS coordinator at CRREL, “we ob- 
tained satellite images of the area and [enhanced] 
them using Sarah, an image processing package we 


Audrey V. Doyle is senior associate editor of Computer Graphics 
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developed.” The satellite images were acquired by 
Landsat remote sensing satellites operated by the 
Earth Observation Satellite Company (EOSAT; Lan- 
ham, MD) and were processed on a Macintosh II. 

According to Bruzewiecz, the software’s contrast- 
enhancement capabilities enabled the scientists to 
discern the subtle differences between the floating oil 
and the water in the Gulf so they could detect “quite 
vividly” the presence of oil on the water. 

But as the researchers continued to monitor the sit- 
uation over the next few weeks, they learned that 
Iraqi troops had begun to set a number of oil wells on 
fire. “And once the wind changed direction,” says 
Bruzewiecz, “we couldn’t see the water because of all 
the smoke. 

“So [EOSAT] panned its satellites across to Kuwait; 
when they did, we saw ... that the individual burning 
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oil wells were coming out very clearly. 

“The Sarah software moves from a raster to a vector 
environment,” he continues. “This allowed us to high- 
light the pixels around the burning wells, vectorize 
areas in the image that we had delineated according 
to temperature, and generate a count of the burning 
oil wells.” According to EOSAT, the US government 
is supplying the information gleaned from these re- 
motely sensed images to organizations involved in the 
fire-fighting efforts in Kuwait. 

While mapping oil-well fires is the most recent ap- 
plication the CRREL researchers have been involved 
in, researchers at NOAA have been involved in a 
number of projects of late that make use of GIS and 
remote sensing technologies. For example, they’ve 


used a range of GIlSes—including those from Intera 
Tydac Technologies (Ottawa, Ontario), ESRI (Red- 
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The destruction of Kuwaiti oil fields by lragi 
forces is documented in these images, acquired 
by Landsat remote sensing satellites on January 
6, February 15, and March 3 (left to right). 
Environmental scientists with several federal 
government agencies used these images to learn 
more about the devastation in Kuwait. 


lands, CA), Erdas (Atlanta), and Strategic Mapping 
(San Jose, CA), as well as in-house systems—to con- 
duct oceanographic and meteorologic analyses and 
monitor coastal pollution and its impact on fisheries 
habitats. The technologies have also been used to 
monitor snow cover, particularly in the mountains of 
the western US, to help field offices manage water 
resources in areas suffering from lack of rainfall. 
“Our primary interest ... is to use ground-based, air- 
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Reproduced with permission of EOSAT. 


craft, and satellite [data] to assess 
the snow/water equivalent and ar- 
eal extent of snow cover through- 
out the country,” explains Dr. Tom 
Carroll, director of the National 
Operational Hydrologic Remote 
Sensing Center of NOAA’s Nation- 
al Weather Service (NWS) Office 
of Hydrology in Minneapolis. Melt- 
ed snow from the upper elevations 
may sometimes be the only usable 
precipitation a state such as Cali- 
fornia gets in a year, Carroll says. 
Thus, it’s important to monitor the 
amount of snowfall and the rate at 
which it melts, to prevent both 
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Images produced by Terra-Mar. 


floods and droughts. 

To do this, Carroll and his co- 
workers combine remotely sensed 
images with aerial photos and field 
data in Tydac’s PC-based Spans 
GIS. From the resulting maps, 
they estimate snow/water equiva- 
lents and publish the results in 
three weekly products, including a 
map depicting snow cover for the 
nation. 

According to Carroll, he and his 
co-workers are quite pleased with 
their achievements. “It would be 
impossible to even contemplate do- 
ing what we do without a sophisti- 
cated GIS that can analyze, manip- 
ulate, and model raster data using 
multiple image planes simulta- 
neously in a resolution-independent 
environment. Also, we've only re- 
cently begun to combine [into a sin- 
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gle map] ground-based data with 
aerial and satellite data,” he adds, 
“and we couldn’t do that without a 
product ... similar to Spans.” 


Where there’s Smoke... 

Lack of rainfall in an area can 
have a devastating effect on an ar- 
ea’s agricultural resources and its 
inhabitants. However, drought- 
stricken areas, particularly in the 
western and mid-western US, are 
also susceptible to another danger: 
forest fires. At the Forest Fire Lab 
of the US Forest Service, an agen- 
cy within the Department of Agri- 
culture, remote sensing technology 
has played a leading role in help- 
ing Forest Service personnel com- 
bat forest fires, as well as research 
the effects they can have on the en- 
vironment. 


am 


When Yosemite burned, the 
Forest Fire Lab used remote 
sensing and image processing 
to see through the smoke (left) 
and locate fire fronts and hot 
spots, visible as bright yellow 
areas in the above image. 


For instance, in August 1990, 
while severe wildfires raged over 
the Yosemite National Park in 
east central California, ecologists 
and remote sensing experts with 
the Forest Fire Lab (Riverside, 
CA), working with researchers at 
the NASA/Ames Research Center 
(Moffett Field, CA), used a series of 
multispectral scanner simulators 
and Microlmage image processing 
software from Terra-Mar (Moun- 
tain View, CA) to collect and ana- 
lyze aerial photos of the burning 
park. The scanners, which were 
flown on high-altitude aircraft, 
gathered the data in digital for- 
mat; a single channel of data cho- 
sen to show the fire lines was then 
downlinked in real time to a re- 
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ceiving station, processed in Micro- 
Image, and handed over as images 
to Forest Service personnel wait- 
ing by. 

“The Forest Service matched the 
images [on a map of Yosemite] 
with the locations of the fires,” 
says Bob Lockwood, a Forest Fire 
Lab ecologist. From this, they lo- 
cated fire fronts and hot spots, 
which told them where they should 
concentrate fire-fighting efforts. 

The imagery also provided a 
way for the Forest Service to see 
through the thick smoke that ob- 
scured large portions of the affect- 
ed areas. “Because the smoke was 
so heavy, they couldn’t tell in 
many cases where the fires were 
burning,” says Lockwood. “The im- 
ages actually helped them locate 
some fires they didn’t even know 
about,” he adds. 

In addition to their utility in the 
Yosemite fire, these procedures 
have been used to gather data on 
and research the implications of 
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numerous other fires. Meanwhile, 
current projects at the Lab include 
devising methods for computing 
the rate of and manner in which 
fires spread, and estimating the 
amount of greenhouse gases emit- 
ted in a fire. As Lockwood ex- 
plains, these applications will re- 
quire the use of both remote sens- 
ing and GIS technologies. 

“(Thus far] our efforts have been 
almost exclusively de- 
voted to remote imag- 
ing. While the Forest 
Service uses GIS to a 
limited extent now, it is 
in the procurement sta- 
tus for major GIS capa- 
bility and intends to 
eventually put GISes 
into district ranger sta- 
tions throughout the 
country.” 

Once this happens, 
Lockwood expects GIS 
and remote sensing 
technologies will work 
hand in hand to enable 
the Lab to, for instance, 
determine how a fire 
started: They could 
quickly analyze which 
areas of a forest have 
been partially or totally 
burned and pinpoint the 
fire starts. If a fire start 
is located near a road, 
Lockwood says, this 
usually means the fire 
was started by arson- 
ists, because arsonists 
“usually don’t go a long 
way from a road to start 
a fire.” 

While GIS and re- 
mote sensing technol- 
ogies can certainly pro- 
vide researchers with 
the data they need to lo- 
cate, monitor, and com- 
bat many types of environmental 
disasters, these tools are also valu- 
able in preventing future disasters 
from occurring. 

“In May 1990, we had tremen- 
dous rainfall in the upstream por- 
tions of the Red River and Arkan- 
sas River basins, and although we 
weren't anticipating the Red River 
would flood, it did,” recalls Manuel 
Barnes, who, at the time, was an 
ecologist and GIS manager with 
the Environmental Analysis 
Branch/Planning Division of the 
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imagery of the Red River at it 
(bottom) provided the US Army Corps of 
Engineers with insight into the devastating 
flood as it occurred. (Top image shows river at 
normal flow level.) 


US Army Corps of Engineers in 
Little Rock, Arkansas. 

According to Barnes, the Corps 
of Engineers needed up-to-date im- 
ages of the flood peak as it moved 
downstream in order to provide ac- 
curate mapping and damage esti- 
mates, and to update the Corps’ 
flood control and emergency pre- 
paredness plans in the event of fu- 
ture floods. To do this, they ob- 
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tained from SPOT Image Corp. 
(Reston, VA) satellite images of 
the Red River at its flood peak; us- 
ing a GIS based on the Corps’ Geo- 
graphic Resources Analysis Sup- 
port System (GRASS), they over- 
laid vector maps of the area on top 
of the satellite scenes. 

According to Barnes, both tech- 
nologies proved invaluable in the 
application: The SPOT scenes pro- 
vided insight into the flood as it oc- 
curred, and the GIS enabled the 
engineers to instantly analyze 
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which areas of land along the river 
had flooded and determine which 
roads and bridges were most likely 
damaged or destroyed. These im- 
ages were later used in follow-up 
analyses to justify to area officials 
the construction of dams and lev- 
ees which would help prevent 
these areas from future flooding. 
While no longer with the Corps 
of Engineers, Barnes still uses GIS 
and remote sensing technologies: 
His company, EGIS Inc., uses 
these tools to analyze and monitor 
wetland areas around the country. 


Preparing for “The Big One” 

Barnes also sees the value of the 
technologies for another applica- 
tion—earthquake preparedness— 
and is pursuing the funds needed 
to create a GIS database of the 
towns and cities located along the 
New Madrid Fault, an area in the 
Mississippi Valley that many seis- 
mologists theorize may soon expe- 
rience a major earthquake. 

According to Barnes, this GIS 
database would “detail the areas 
that will be hit hardest if the 
quake occurs, highlight which 
roads into those areas will most 
likely remain open for rescue ef- 
forts and which hospitals will be 
closest and functional, and even 
[help researchers] hypothesize 
which areas will be hit hardest if 
the quake occurs during certain 
times of the day,” he says. 

“According to several geologists, 
it’s highly probable that within the 
next 10 to 40 years, we'll have a 
major quake in this area,” he adds. 
“Using these technologies to pre- 
pare for this catastrophe and oth- 
ers like it all over the country 
could save thousands of lives.” 

Another government agency us- 
ing the technologies to try to pre- 
vent disasters is the Geologic Divi- 
sion of the US Geological Survey, 
Department of Interior. There, GIS 
technology is used to predict, 
among other things, the location of 
future landslides. 

“Landslides are easier to predict 
[than earthquakes]—we can avoid 
90 percent of the consequences of 
landslides if we know about them 
beforehand,” comments Earl 
Brabb, a research geologist with 
the Geologic Division’s Branch of 
Western Regional Geology (Menlo 
Park, CA). If it’s known that a 
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Predicting landslides: The USGS is using GIS technology to predict 
the probability of landslides in New Mexico. The top image represents 
the probable locations of deep-seated landslides; the bottom image 
represents the probable locations of shallow landslides. 


landslide will likely occur in a giv- 
en area, he says, that area can be 
zoned so that the number of struc- 
tures built there is either limited 
or prohibited. “That way, instead 
of having to clean up the mess, you 
avoid the mess in the first place.” 

Brabb began creating landslide 
susceptibility maps in the 1970s, 
when the US Department of Hous- 
ing and Urban Development ap- 
proached him and his colleagues to 
assess the probability of landslides 
in California’s San Mateo County. 
“This involved [plotting on maps] 
the distribution of landslide depos- 
its. with geology and slope, and 
then analyzing the results visual- 
ly,” recalls Brabb, a process which 
took “a very long time.” 

But, he adds, the results were 


worth the effort: ‘““We showed 
where landslides would occur, and 
the county used the resulting map 
to reduce the permitted density of 
development in landslide-prone ar- 
eas to one dwelling unit per 40 
acres ... from 500,000 units to 2500 
units.” This greatly reduced the po- 
tential development of the area and 
resulted in significantly less dam- 
age than what could have occurred 
from the October 1989 Loma Prieta 
earthquake had the area been de- 
veloped the way in which it was 
originally planned, he states. 
Today, Brabb uses automated 
map publishing techniques: The lo- 
cations of rocks, faults, and past 
landslides are still plotted on maps 
by hand, but the data is instead fed 
into a DEC VAX running in-house 
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Reproduced with permission from Inland Geological Society. 


GIS software. The GIS analyzes 
the data and creates maps that 
show which areas are particularly 
vulnerable to hazardous processes. 
“One map may show the areas 
that'll most likely liquify during a 
quake, another may show which 
areas are most vulnerable to land- 
slides during a quake, and a third 
may highlight those areas that are 
susceptible to landslides due to 
rainfall,” Brabb says. 

Currently, Brabb is in the proc- 
ess of analyzing New Mexico. 
While he is pleased with the capa- 
bilities GIS technology has afford- 
ed him, he has one complaint: “It’s 
difficult to get funding to do my 
work. The accuracy of my work 
has been proven, but unfortunate- 
ly, landslides aren’t adequately 
recognized as a hazard.” 

Instead, eee they’re hid- 
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“Peru had 
an earthquake that triggered a 
landslide that killed 20,000 people. 
But the event wasn’t termed a 
landslide, it was termed an earth- 


quake. The landslide killed those 


den within other events: 


people, not the quake,” he says. 
Despite this setback, Brabb re- 
mains positive: “Other countries are 
interested in my work, and eventu- 
ally, ’'d like to do a worldwide land- 
slide mapping project.” 
When it comes to creating maps 
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of Earth for use in a variety of di- 
verse applications, federal govern- 
ment agencies appear to have it 
covered—so much so, that they are 
now studying other planets in the 
hopes that they may learn more 
about our own planet. 

In the Branch of Astrogeology of 
the USGS Geologic Division (Flag- 
staff, AZ), GIS and remote sensing 


at 


vais Leann tn ae oe fe 
Fs e 2 as st EE 
A obs 
“Mata a, ee 
% 53 


Pl f 


fA a 
ye i é ae 
: 7 
Fs A Z 
; inser iy 
ipgiza of ye A ea 
¢ hay a Sox 
por ee 
hdd By a L_fAg 
we OW spa <), hiss ) 
: = edhe y Hegre eee Ge 


; an apy fe 
Be Faie ee oO pe 
Bo Signid ; it ‘\ Galene 

Ae 2 Ee a (i 3 5 ; 


Sd tamara 
‘ Bi a ghe 
{ ; ‘i s { 
ashe 4 (eo Sacuiawel 
= § << oR % See Lyuiivia Ces Baiers 
| Me ty 
A * 2 
$ % Cc f AY j 
ut $ ‘ e% & 
Ops : : 
ae Ot ee 
. od * se "es Sy a 
: ‘ge ne Res eae : he 
e = AV ee 
$ Z ¥ es ee j 
Reigns see : Sgt a | 
J fp hy +i gee oe s eo E 
< 7 ) oe Q £3 
1K 


giet é ¢ j ies 


o f a 
f 2 Sisiane 
& L ahs 


3 % ae 
an lee eetememee cece Ne ot. <a 


t 

f ey 

< a 
i 

' 

z 

: 


technologies are used in just this 
way. Explains geologist Baerbel 
Lucchitta, satellite images of other 
planets and their moons are fed 
into a DEC VAX computer and 
processed with PICS (Planetary 
Image Cartography System), an 
image processing program devel- 
oped at the Branch, to enhance 
surface features. The digital im- 
ages are merged to produce accu- 
rate, detailed maps of the surfaces 
of these planets, and the final im- 


ages are output via film recorder. 

According to Lucchitta, studying 
the planets provides a better un- 
derstanding of Earth. For example, 
satellite images of Mars’ climate 
cycles can help researchers deter- 
mine if these cycles have a pro- 
nounced effect on the planet. 

“It has always been debated on 
Earth whether this is true,” she 
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Venus aber} ‘and Mars (left) are 
just two of the many planets of 
which the Branch of Astrogeology 
at the USGS has created surface 
maps using GIS and remote 
sensing technologies. 


says, “whether climate cycles exist 
and whether they have a pronounced 
effect. But by looking at Mars, we 
realize that they do have an effect 
on planetary bodies. On Earth, our 
climate cycles aren’t as pronounced 
[as they are on Mars], but this re- 
search has bolstered the idea that 
climate cycles are important.” 
Indeed, government agencies are 
leading the way in using state-of- 
the-art GIS and remote sensing 
tools to monitor Earth and its proc- 
esses. And the information gleaned 
from these tools, if applied properly, 
promises to have far-reaching ef- 
fects on how we manage our envi- 
ronment in the future. CGW 
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THE PROFESSIONAL 3D DESIGN AND ANIMATION TOOL FOR VISUAL COMMUNICATION oe 
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ch,” Peter Schroder 


“The Gold Trip 


The Year of the Photo 


pparently, this is the year when many artists 

working with computers discovered the power 

of photographic images,” says Isaac Victor Ker- 
low, chair of the Art and Design Show at this year’s 
SIGGRAPH conference. “This year, we received hun- 
dreds and hundreds of photographic-based works. I 
would say probably one-third of the entries in the 
Art Show deal with photo montage in some way.” 

In all, the Art Show jury received approximately 
2000 entries and was able to narrow its choices to 
some 50 works for inclusion in the show. As al- 
ways, the task of making the final selections was 
difficult, especially considering the variety of pho- 
tographic-based entries, which ranged from a large 


number of highly professional works to beginning 
efforts, says Kerlow, who is also chairman of the 
Computer Graphics Department at the Pratt Insti- 
tute in Brooklyn, New York. 

“Works from the artists who have more experi- 
ence with using photo-based images, such as ‘From 
Stone to Bone’ by Susan Ressler (see page 90), show 
what can be done when the artist is in command of 
the technology,” he continues. 

In fact, Ressler has been working on this style for 
some time. “This is not her first attempt,” says 
Kerlow. “She has a body of work that has devel- 
oped along these lines. It’s a unique graphic style 
that is rich with subtle transparencies.” 
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“Separating with Pain,” Kathleen Ruiz 


“Systeme Lunaire,” Jean Pierre Hebert 


- PORTFOLIO 


“Finger Paint,” Ken Goldberg 


“Borrowings #1” by Sean Nixon is another pho- 
to-based entry that Kerlow was impressed with. 
“It’s simple, yet very provocative, very powerful. I 
also like it because it’s black and white, which is 
traditionally very photographic.” 

One of the photo-based entries that generated the 
most discussion among the judges was “Untitled 
#38” by Amy Jenkins. To create the image, Jenkins 


first placed real objects in front of a video screen. She 
then photographed and digitized the entire scene. 
“That is a unique approach. No one else is doing 
that,” says Kerlow. “We also found that her images 
had an interesting quality because of the contrast 
between the blurred, low-resolution background and 


the crisp foreground. 

“It was encouraging to see so many people experi- 
ment with the photo-manipulation software that has 
recently become commercially available,” he says. 
“In fact, some of the photo collages that we selected 
were as sophisticated as the pieces that used more 
proven computer graphics techniques. 

The judges were excited by the new styles and 
techniques as well as by the sheer number of new 
faces in this year’s show. In fact, Kerlow points out 
that the judges took into account the innovative val- 
ue of a piece during the selection process. After all, as 
Kerlow puts it simply, “SIGGRAPH is about new 
things.” — Phil LoPiccolo 


“Borrowings #4,” Sean Nixon 


Up to 48% less comparing suggested list prices 


Only CalComp offers a full range of sizes: 12 x 12, 
12 x 18, 18 x 24, 24 x 36, 36 x 48, 44 x 60 


New user-designed ultra-light cordless cursors and pens with 
tilt, pressure and proximity sensitivity available. Corded 


models feature new super-flexible cord. Highest resolution: 


of major competitors. Plus free Template Maker 
valued at $200) included while supplies last. 


More. That’s what you get. 

Less. That’s what you pay. 

It’s a clever strategy to make our 
new DrawingBoard II the #1 digi- 
tizer worldwide! 

And make no mistake, 
CalComp really does 
give you more. 

More sizes to 
choose from-— 
with six differ- 
ent sizes one should be just your size. 

More pen/cursor options and fea- 
tures, too, starting with a choice of 
slim, ultralight cordless or corded 
models. Cursors are available with 
either 4 or 16-buttons. Pens with two 
or three buttons, slide switch and 
dynamic sensing capabilities includ- 
ing tilt, pressure and proximity. 


Introducing 


More functionality comes standard. 
DrawingBoard II includes 18 user- 
recordable macro blocks in the surface 
menu, as well as up to 16 additional 
user-recordable macro 

buttons from the cur- 
sor or pen. 
And up to 
three sets of 
tablet operational formats may 
be saved and recalled with one menu 
selection. 

More compatibility. DrawingBoard I] 
is available with Autodesk Device Inter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 


2540 lines/inch. Highest accuracy: + 0.010 inch. 


And lots more buyer protection! 
DrawingBoard II comes with a 
lifetime warranty on pen, cursors and 
tablets* a CalComp exclusive. 

Most of all, CalComp really does 
cost less. Up to 48% less comparing 
suggested retail prices. 

So when you're shopping for a new 
digitizer, remember that DrawingBoard 
II is the right choice—more and less. 

For more information, call now: 
800-932-1212. In Canada, 416-635-9010. 


Wedrawon 
your Imagination. 


=7CalComp 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp: DrawingBoard and We draw on your imagination 
are trademarks of CalComp. All other product and company names are the property of their respective owners. 
*Certain restrictions apply. See warranty for details. Suggested U.S. List Price. 
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Forty-One Groups Joined 
NCGA ’91 Rebate Program 


A total of 41 non-profit organiza- 
tions and user groups participated in 
the NCGA ’91 Conference Rebate 
Program. NCGA ’91 was held April 
22-25 in Chicago. 

The program offered groups a 
rebate of $50 for every conference 
registration generated from their 
organization. Groups also received 
free admission to the exposition. 
Groups including the American 
Center for Design, Chicago Women 
in Publishing, the International 
Interactive Communications 
Society, Black Data Processing 
Associates, the Automation Forum, 
SIGGRAPH Chicago chapter, and 
the Data Processing Management 
Association participated in the 
program. 

The program is being offered 
for a second year, in conjunction 
with the 1992 NCGA annual show 
(see articles at right for more 
information). 

For more information on the 
1992 Conference Rebate Program, 
contact Sharon Sutton, director of 
NCGA marketing and communica- 
tions, at 703-698-9600, ext. 336. 
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- NCGA Sharpens Focus for 1992 Annual Show 


® 

e In response to industry trends, NCGA has sharpened the focus of its annual 

; conference and exposition. For 1992, NCGA is presenting “CAD & Engineering 
e Workstations ’92” and “Business Graphics ’92” under one roof at the Anaheim 

: Convention Center, Anaheim, Calif., March 9-12, 1992. The event will show- 

e case the latest technologies for engineering and business applications. 

The 1992 exposition will be held in two separate pavilions at the Anaheim 

e Convention Center. In one pavilion, CAD & Engineering Workstations ’92 will 
focus on CAD, simulation, GIS, industrial animation, and other applications for 
engineering running on workstations and high-end PCs. 

Business Graphics ’92, held in the second pavilion at the Anaheim 
Convention Center, will showcase hardware and software for today’s graphic 
e design, presentation graphics, multimedia, animation, and electronic publishing 
applications. 

The NCGA conference program for 1992 will complement the exposition, 
featuring hands-on sessions, technical sessions and tutorials that will show 
attendees how to most effectively use the technology featured on the exhibit 
floor. 

For information on the 1992 conference and exposition, contact NCGA at 
1-800-225-NCGA, ext. 310. 


NCGA Selected by U.S. Department of 
Commerce for Foreign Buyer Program 


NCGA has been selected by the U.S. Department of Commerce for its Foreign 
Buyer Program for 1991-1992. Through involvement in this program, NCGA 
will increase exposure overseas for the 1992 conference and exposition, CAD & 
Engineering Workstations ’92 and Business Graphics ’92. The show will be 
held March 9-12, 1992 in Anaheim, Calif. 

The Foreign Buyer Program promotes U.S. trade shows abroad by distribut- 
ing publications and sponsoring educational programs. By acting as liaison 
between American and overseas businesses, the program has significantly 
increased the international audience for such organizations as the Electronic 
Industries Association Consumer Electronics Group and SIGGRAPH. 


(See Foreign Buyer on reverse) 


NCGA News is published as a service to the members of the National Computer Graphics Association. Questions about membership in NCGA should be 
addressed to NCGA headquarters at 2722 Merrilee Drive, Suite 200, Fairfax, VA 22031 * Phone: 1-800-225-NCGA, 703-698-9600 » FAX: 703-560-2752 


Foreign Buyer (from reverse) 


As part of its participation in the Foreign Buyer Program, NCGA will soon be publishing a 
multilingual brochure including information on the 1992 show. 

For more information on NCGA’s involvement in the Foreign Buyer Program, contact 
Sharon Sutton at 703-698-9600, ext. 336. 


The Graphics Podium 


This feature presents the ideas of recognized leaders in the computer graphics industry. The author’ s opinions do not 
necessarily express the opinions of NCGA. 


HDTV and the Future of Graphics Systems 
by Laurin Herr 


HDTV has already been recognized as the key to the future of the broadcast television and consumer electronics industries 
worldwide. That is why standards battles both globally (centered around the CCIR based in Geneva) and domestically 
(centered around the FCC and SMPTE) have turned into such high-stakes issues taking years to resolve. What is less 
widely discussed is that HDTV is also taking shape as a decisive issue for the future of the computer graphics industry. 

One of the key points computer animation pioneer Judson Rosebush and I make in our recent video release, HDTV and 
The Quest for Virtual Reality, is that delayed development of the primary consumer markets for HDTV, and unexpectedly 
limited acceptance of HDTV in the secondary cinema production markets, will tend to push HDTV manufacturers to look 
at non-broadcast industrial application markets for short- to medium-term sales. We believe this will require the integra- 
tion of HDTV with computer graphics and image processing. 

Already, major computer vendors are modifying their display subsystems to handle HD, and a whole new class of 
computer graphics products targeted at “industrial HDTV” users is emerging. For example: 
¢ Symbolics, Convex and Silicon Graphics now offer configurations that can output one or more flavors of HDTV. In 
Japan, there are new expansion boards for Sony and Sun workstations with HDTV frame buffers/encoders from third-party 
vendors. 

* Rebo Research’s ReStore, a dual buffer frame store for 1125/60 HDTV, connects to an Apple Macintosh for desktop 
publishing and/or video special effects production. 

¢ Quantel’s HD PAINTBOX line has been extended to output 1125/60, 1250/50 and 1050/59.94 versions of HDTV. 
Shimaseki’s SDS paint/design system features 1125/60 HDTV monitors. 

¢ Nikon and Ikegami are offering scanning cameras that can capture still images at HDTV resolutions targeted at desktop 
publishing and computer-aided graphic arts systems. 

¢ 1125/60 interfaces are being added to high-quality color printers produced by Canon and Fuji Film. 

« Digital magneto-optical disk systems for graphic design and image archiving using 1125/60 HDTV are coming from 
Asaka/Shibasoku and Sanyo. 

* New HDTV RAM frame recorders/players of various capacities are coming from Hitachi, Ikegami and Shibasoku. 
Sony’s existing “silicon recorder” captures 32 full bandwidth RGB frames. Toshiba has shown its version using 4 Mbit 
RAM chips with a capacity of 72 frames. 

These, and other new products, should enable a family of new HDTV applications that might include: computer 
animation, scientific visualization, desktop publishing, fashion and automobile design, architectural presentation, medical 
imaging, film special effects, even virtual reality. These applications typically do not require broadcast distribution of 
completed imagery. They already operate at high resolutions. And they are less price-sensitive than consumer markets. 

Taken as a whole, this implies that near-term growth markets for HDTV are potentially the very same applications 
counted on to produce future growth for traditional suppliers of visualization products — workstation makers, computer 
peripheral manufacturers, software vendors and system integrators. The point is that HDTV and computer graphics are not 
just converging on the same physical device technology, but also on the same customers. 

There is a struggle underway, though, over how to approach the development of hybrid HD computer graphics and 
imaging systems. One approach, championed by Sony and other leading manufacturers of 1125/60 equipment who have 
hardware to sell today, is to converge everything to the 1125/60 format, making this single medium the de facto standard. 

Another approach, championed by activists from the computer, communications and electronic imaging industries, is to 
treat HDTV as an extensible, scaleable, essentially “open” system optimized for interoperability within multimedia 
environments where the only thing you can count on is that there will be a variety of image input/output formats and a 
variety of input/output communications channels running at various bandwidths. 

Both approaches have merit. Both have weaknesses. Both reflect the assumptions and heritage of their respective 
industrial cultures. And both are worthy of study by everyone interested in the future of HDTV and computer graphics. 


Laurin Herr ts president of Pacific Interface Inc., a New York-based international consulting firm specializing in 
computer graphics, visualization and video. (212-877-9159, FAX 212-496-8038.) 


Ravenous Power! 


Introducing the RAVEN Series. The First Macintosh Disk Array 
With 5.7 ms Average Access and 4.4 MB/sec Sustained Transfers. 


You may be wondering just how fast 4.4 them to a pair of MicroNet NuPORT, SCSI-2, 
MBytes per second really is. Well here's the synchronous host adapters. What we've 
bottom line--the RAVEN is so fast, you can created is a very powertul 16-bit, disk array 


subsystem. Capacities range trom 606 MB to 
2,618 MB with average access times as fast 
as 5.7 ms. The RAVEN also makes 
fault tolerant RAID technology 
possible for the Macintosh II family 
ensuring real-time data integrity. 


now accomplish I/O intensive applications, 
such as animation and graphic design, 
three times faster than you've ever 
been able to before! We're not 
talking about small cache bursts 
here, but real honest to goodness Madlser 
sustained data transfers. ‘Corors 


— By now you're probably wondering what 
The RAVEN also gives you incredible disk else the RAVEN and our other unique SCSI 
array power. MicroNet starts with a pair of storage products can offer you. Give us a call 
high speed spindle hard disk drives. Then we _ today. We'd love to tell you all about our 


maximize the Macintosh NuBus by connecting | RAVENous storage systems. 1-714-837-6033. 


MicroNet Technology, Inc. 


MicroNet 20 MASON e IRVINE, CALIFORNIA e TEL: (714) 837-6033 e FAX: (714) 837-1164 
Technology, Inc. AppleLink: D1656 e« Compuserve: 76004,1611 


CIRCLE 39 ON INFORMATION CARD 


High performance TMS34020 and optional TMS34082 co-processor 

PC/AT, VME, and RISC System/6000 

Resolutions from 640 x 480 up to 1600 x 1200 x 32 bits 

Compatible with Univision's new Real Time True Color Frame Grabber 
Optional VSB auxiliary bus for high speed transfer at up to 20 Mbytes/sec 
X-Windows support under UNIX and AIX 

Piranha Image Processing Software (PIPS) library in "C" and Pascal 

Full TIGA software compatibility 


617) 221-6700 


... the vision of the future 


e e® ®@ 
UNIVISION 
technologies, inc. Three Burlington Woods, Burlington, MA 01803 FAX (617) 221-6777 


All other products and brand names are trademarks of their respective owners. 
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The Developer’s Dilemma 


An insiders advice for coping 
with the confusion of multimedia 


By Tom Nickel 


or multimedia, it is the best 

of times, and it is the worst of 

times. It is the best of times 
because the capabilities that to- 
day’s vendors are demonstrating 
are absolutely astounding, even to 
a jaded veteran of imaging and 
computer graphics. It’s the worst of 
times because everything’s still be- 
ing beta-tested ... and you should 
see what they've almost got ready 
for alpha! For multimedia develop- 
ers, strategic decision-making is in 
one of those nailing-Jello-to-the- 
wall periods. 

One of the things that makes the 
decisions particularly difficult is 
the simple fact that there are four 
viable multimedia platforms that 
demand serious consideration: the 
Macintosh, the Amiga, MS DOS- 
based PCs, and OS/2-based PCs. 

In theory, all this competition 
between platforms is healthy, inso- 
far as it ensures that the industry 
as a whole will explore plenty of 
different approaches to multime- 
dia. In practice, it’s just about 
reached the point where one per- 
son can no longer keep up in any 
kind of depth. Who can afford to 
track competing third-party tools 
for each multimedia data type 
(text, graphics, animation, video, 
and sound) across four entirely dif- 
ferent universes? Not too many 
people, I’d guess. 


Tom Nickel is president of Micro Visual Sys- 
tems Inc. (Newton, MA), a media integration 
company offering consulting, training, and 
creative services, as well as specialized vi- 
deographics systems. 
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Compounding the problem is the 
fact that each of these different 
universes is based on dissimilar as- 
sumptions as to what a multime- 
dia developer is and what sorts of 
things he or she should develop. 


What’s a Developer? 

To Macintosh software vendors 
such as MacroMind (San Francis- 
co), developers are almost a subcul- 
ture, people who live and breath 
the stuff. They make their money 
by turning out absolutely top-qual- 
ity custom work, usually some 
type of presentation for the Big 
Sales Meeting or the Incredibly 
Important Trade Show. 

To Microsoft (Redmond, WA), 
which is the driving force behind 


MS-DOS multimedia, developers 
are not like that at all. They could 
be people just like you and me, re- 
sponding to Bill Gates’ fervent in- 
vitation to use his software to 
make Big Bucks by creating repli- 
cable information products, such 
as a “Multimedia Tour of Ameri- 
can History,” which lots and lots of 
people could buy. 

MacroMind developers get paid 
by happy clients. Microsoft devel- 
opers anticipate quarterly royalty 
checks from national distributors 
of their “titles.” 

Neither of these spirits prevails 
in Amiga-land, where Commo- 
dore’s underlying theme is “do 
more for less.” With the Amiga 
hardware and third-party products 


For presentation applications, IBM's Storyboard Live product is 
perhaps the best product for those working in the MS-DOS world. 
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available right now, it’s a theme 
Commodore (West Chester, PA) 
can deliver on. 

The Amiga doesn’t feel like a 
finely tuned, high-end system; it’s 
too inexpensive and utterly unpre- 
tentious. Multimedia titles are 
also not a big part of the plan, 
since AmigaVision, Commodore’s 
authoring system, does not yet pro- 
vide the tools that would allow a 
developer to create a run-time ver- 
sion for protected distribution. 
That makes it difficult to sell prod- 
ucts created with AmigaVision 
without virtually giving away 
AmigaVision code for free. 

Still, if what you want are re- 
sults, Commodore asks simply to 
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applications, and several very dif- 
ferent application areas. 

So where does that leave you, 
the developer, who’s struggling to 
make strategic buying decisions? 
Using as a guide my own experi- 
ence as a developer, I’ve concluded 
that if you can determine which 
system’s underlying assumptions 
are most consistent with the way 
you need to approach your projects, 
you're halfway there. 

If your primary objective is to 
make great presentations, for ex- 
ample, it’s my opinion that there’s 
Uindows Be 
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good news for Mediamaker, a video editing tool from MacroMind. 


be judged on price/performance. 
Those buying Amigas tend not 
to be corporations, who for one rea- 
son or another tend to buy some- 
thing like the IBM PS/2 in quanti- 
ty, even though they cost three 
times as much or more. Rather, 
Amigas are bought more often by 
individuals or small firms who 
want to produce, among other 
things, the Polished Wedding Vid- 
eo or the Proof-of-Concept Tape. 
Despite these differences, all of 
the major players agree on one 
thing —multimedia is not an appli- 
cation or a market per se. It is an 
integrative discipline in which per- 
sonal computers manage a whole 
host of previously disconnected (or 
difficult to connect) technologies. 
As such, it has millions of specific 
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really nothing like the Macintosh 
... or, More specifically, MacroMind 
Director on the Macintosh. It pro- 
vides easy access to every aspect of 
multimedia and offers an excellent 
environment for managing and or- 
chestrating all the elements. 

It’s far from being a perfect 
package. But it is uniquely suited 
for an incredible range of presenta- 
tion-making. For those “normal” 
human beings who are unable to 
devote most of their lives to multi- 
media production, the Overview 
module can provide plenty of piz- 
zazz relatively easily. 

For the dedicated developer, the 
Studio module offers an elegant 
and efficient working space, one 
which is specifically designed to 
support and reward creativity. Its 


object database (Castmembers), 
linked directly to an internal paint 
system and a text editor, gives un- 
paralleled control over the diverse 
ingredients of multimedia. The 
Score, Studio’s time-based work- 
sheet for animating and directing 
those ingredients, provides a level 
of precision and frame-by-frame 
control not generally associated 
with products retailing for $895. 

Multimedia Resource Centers, 
which will be deployed throughout 
large corporations and other orga- 
nizations in the not-too-distant fu- 
ture, could use Director to create 
presentation databases of video 
clips, animations, pictures, and 
sound to be used by more casual 
Overview users. They could also 
employ Mediamaker, MacroMind’s 
newest offering, to realize the 
dream of a low-cost, easy-to-use 
tool for controlling, assembling, 
and editing videotape. 

In fact, it may turn out that the 
huge pent-up demand for making 
videos on the desktop will make 
Mediamaker the lead product in 
the MacroMind family. Multime- 
dia in general, and Director in spe- 
cific, is seen as somewhat forbid- 
ding because its capabilities are so 
broad and all-encompassing. Me- 
diamaker, on the other hand, fo- 
cuses on one specific task—print- 
ing sequences to video. Once that 
beachhead is established inhouse, 
animated graphical overlays 
synced with digitized sound soon 
may follow. 

In the IBM world—which en- 
compasses both MS-DOS and OS/2 
platforms—one of the best prod- 
ucts for multimedia presentation 
purposes is Storyboard Live, IBM’s 
own scripting software. The Story- 
board family has been around for a 
long time. As a result, it’s been 
fine-tuned through many itera- 
tions, and as a quick and easy tool 
for creating everyday business vi- 
suals, it works just fine. 

Still, the product can’t yet match 
up with the capabilities of the Ma- 
croMind product line. And though 
there are other MS-DOS products, 
such as Autodesk’s Animator, 
AT&T Graphics Software Labs’ 
Rio, and Time Arts’ Lumena, 
which provide some Director-like, 
2D animation capability, none of 
them provides it within the overall 
framework of a sophisticated, in- 
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en DESIGN 


Maximize productivity. Efficiently 
produce accurate 3D prototypes. Add 
2D labels, backgrounds and fabrics to 
3D models to produce photorealistic 
images. Use our advanced modeler to 
create smooth exteriors and surfaces. 
Produce something more than picture- 
perfect images by passing data to all 
downstream engineering operations. 


axa QUALITY 


Increase quality by implementing 
successful, effective quality-control 
operations. Ensure critical dimensional 
consistency of rigid and non-rigid parts 
or materials. Automatically inspect 
materials for flaws. 


All visuals are actual screen shots. 
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Computer Design, inc. 
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Only one of these proposals has a future. 


CANON INTRODUCES A NEW WAY TO Sei, slides, or print what you create on your computer. 
STAY AHEAD OF THE COMPETITION. > | So you not only have the most effective way to 

The Canon Color Laser Copier™ 300, the latest = “= e>-_ create presentations that really sell your ideas. You 
innovation from the leader in color copying. Right in have a formidable competitive tool working for you. 
your office, the Color Laser Copier 300 produces the = The Canon Color Laser Copier 300. If your 
world’s best color copies and overhead transparencies. * | , competition has one, maybe your future can’t afford 
It can even reduce or enlarge them. And with rf to be without one. To find out how simple 
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teractive scripting system. 

Perhaps the situation will 
change, now that IBM has intro- 
duced the Audio Visual Connec- 
tion, an integrated multimedia 
system that includes videographics 
boards and authoring software. 
However, it’s too early to tell, since 
it’s still difficult to get ahold of the 
product—or even to get much de- 
tailed information on it. 

In the Amiga world, AmigaVi- 
sion, which is bundled with Com- 
modore’s computers in much the 
same way that HyperCard is bun- 
dled with the Mac, feels and func- 
tions a lot like MacroMind’s Over- 
view module. Its control over text, 
graphics, animation, and sound is 
impressive. While its flow chart 
format lacks some of the precision 
and detail of Score, it is definitely 
easy to string together a bunch of 
sights and sounds and make a 
show, just as it is with Overview. 
The problem is, there’s no “Studio” 
for AmigaVision, yet. 

Still, some of the most intrigu- 
ing new products on the market 
keep showing up in the priced-to- 
move Commodore world. What 
makes them so intriguing, of 
course, is that basic Amiga enig- 
ma: How can anything this inex- 
pensive be doing all of this? 

NewTek’s Video Toaster, for ex- 
ample, is not a general-purpose 
presentation tool like Director or 
Storyboard Live. It is dedicated to 
video. However, what it offers in 
terms of real-time, 24-bit frame- 
grabbing, special effects, character 
generating, switching, NTSC en- 
coding, and even 3D modelling and 
animation is truly mind boggling. 

At first glance, it looks like a kill- 
er production tool for video-based 
presentations. Be forewarned, how- 
ever, that a careful inspection sug- 
gests a truly workable configura- 
tion, with accelerator cards, time- 
base correctors, and the rest, is not 
as easy on the pocketbook as the 
$1595 price tag for board and soft- 
ware initially suggests. 


Interactive Learning 

A second distinct area of multi- 
media application is that which 
encompasses self-paced, interac- 
tive learning systems. It is expect- 
ed that these systems will be used 
by a wide range of people—em- 
ployees, corporate customers, 
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home users, students, and profes- 
sionals in continuing education 
programs—and that they will be 
able to draw upon all the different 
elements of multimedia as needed. 

For developers working in this 
particular application area, the 
question of which platform to use 
is not quite so important. It’s more 
important to pick the proper au- 
thoring software. Fortunately, 
most authoring software packages 
currently (or soon will) run across 
all platforms (excluding the 
Amiga). 


to learn and easy to use. 

Some packages are script-based, 
requiring you to type in commands 
using a special scripting language. 
Other packages use pull-down 
icons and flowcharts. A few in- 
clude both. But frankly, once 
youre into it, these apparent dif- 
ferences may not matter that 
much. Good authoring systems are 
not designed for casual users and 
“quickie” presentations—they are 
complex, multi-featured systems 
for encoding human knowledge 
and communicating it with unbe- 
lievable depth. Master any one of 
the packages listed above and 
youre probably going to be in a 
pretty good position to handle just 


For instance, when 
given the following 
city code: 


ORY 


you would select the 
city of Paris, France 
from the map. 


was able to create an interactive training program for its employees. 


There is no question that cost- 
effective authoring tools for creat- 
ing multimedia training programs 
are now available. Some of the 
most important ones were, in fact, 
the featured performers at last No- 
vember’s Multimedia Developers 
Conference sponsored by Micro- 
soft, which devoted more time to 
authoring systems than every- 
thing else combined. 

Among the authoring systems 
currently on the market are Direc- 
tor, Guide, Mediabase, Icon Au- 
thor, Windowcraft, Authorware 
Professional, SmartRetrieve, and 
Plus. All can look good in the hands 
of seasoned demo experts, and most 
claim similar virtues—namely, easy 


about any normal training project. 

There are, however, some broad 
and useful distinctions that can be 
made. Some cost more than others, 
at first and forever. Authorware 
Pro from Authorware (Redwood 
City, CA), for example, retails for 
$8000 and carries a piece of the ac- 
tion. That is, developers using the 
tool to create an interactive learn- 
ing program pays Authorware a 2 
percent royalty for each program 
they sell. 

At the other end of the spec- 
trum, Windowcraft from Echelon 
Development Corp. (Burlington, 
MA) can be yours for just $495— 
with no licensing fee ever. Both of- 
fer object-oriented, flowchart-style 
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authoring, with full-featured paint 
tools and animation editors. Auth- 
orware Pro certainly has a more 
polished look and feel, in part be- 
cause it is entirely iconic in its ap- 
proach, while Windowcraft relies 
on scripts to add some of the power 
to its objects. With its well-de- 
signed screens, Authorware Pro’s 
deeper visual point-and-click capa- 
bility is more impressive in an in- 
troductory presentation. It’s not 
clear, however, that it is signifi- 
cantly more efficient for the 
trained user. 

Authoring systems differ in oth- 
er ways too. Some toolsets empha- 
size the presentation of multime- 
dia elements. Others focus more on 
the links between the elements. 
Director, a very powerful author- 
ing system in its own right, is ori- 
ented toward the show; that is its 
central metaphor. With Lingo, Di- 
rector’s scripting language, unlimit- 
ed interactivity and non-linear ac- 
cess are supported. Most important- 
ly, Lingo commands can be placed 
in Score, which gives you precise 
control of complex linear sequences 
involving multiple characters. 

At the other end of the spec- 
trum, SmartRetrieve from Britan- 
nica Software (Solana Beach, CA) 
is organized around retrieval as 
the primary function, and it pro- 
vides a system so advanced that it 
can rank the importance of differ- 
ent query words as well as the rel- 
evance of different responses. You 
wouldn’t tend to create your typi- 
cal business presentation using 
such retrieval-oriented authoring 
tools. But if your training applica- 
tion calls for a particularly rich in- 
terleaving of images and sound 
with a great deal of text, their bias 
becomes an advantage. 

There is yet a third broad multi- 
media application area that isn’t 
about presentations and does not 
involve training or education as 
we generally understand the 
terms. The term “infotainment” 
has sometimes been used to de- 
scribe this new category. It’s sort of 
a Desktop Disney World, combin- 
ing elements of the Epcot Center 
and the Magic Kingdom. 

There is a small but growing 
body of outstanding and (in some 
cases) commercially successful 
work of this sort, of which the Voy- 
ager Corporation’s (Santa Monica, 
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CA) CD-ROM treatment of Bee- 
thoven’s Ninth Symphony is prob- 
ably the best known example. As 
an infotainment product, the Bee- 
thoven CD uses multimedia to add 
tremendous value to an already 
rich source. 

For example, it allows users to 
analyze and dissect each move- 
ment instrument by instrument, 
seeing clearly how each one con- 
tributes to the major themes. In 
this way, the multimedia treat- 
ment justifies itself by giving us a 
new way to explore and appreciate 
familiar material. 

But the success of the Beethoven 
CD actually has little to do with its 
value as a tool for dissecting classi- 


company, is actively encouraging 
the development of infotainment 
programs. It’s even gone so far as 
to define a baseline configuration 
for a multimedia (MS-DOS/Win- 
dows) personal computer. 

The specification calls for at 
least a 12MHz ’286 PC with 2M of 
RAM, VGA resolution, an internal 
CD-ROM drive, and a digital audio 
subsystem. At least 12 other com- 
panies, including Tandy, have 
voiced support for the specification 
and promise to deliver plug-and- 
play products that will carry a spe- 
cial MPC (Multimedia PC) trade- 
mark indicating the products are 
compatible with each other. 

Certainly these efforts by Micro- 
soft to bring the desktop computer 
to the coffee table ought to carry 
significant weight in the mind of 
any developer who wants to pursue 


The Beethoven CD filled the emerging 
demand for some new Classy Product fo 
run on newly purchased CD-ROM drives. 


cal music. It has more to do with 
timing. The product appeared on 
the market just as a new level of 
demand began to emerge for some 
Classy Product to play on the new- 
ly purchased CD-ROM drive. That 
fact alone helped carry it to profit- 
ability. 

Unfortunately, this stroke of 
marketing good fortune can hardly 
be counted on to sustain new prod- 
ucts on a continuing basis. At this 
point, any product with a high de- 
gree of novelty—that is, any prod- 
uct that offers the first multimedia 
treatment of some dimension of hu- 
man experience—is likely to do 
well. Anything else is still pretty 
iffy. 
It’s not that this isn’t a viable 
market. It’s just that vendors are 
still struggling to find the proper 
marketing strategies and distribu- 
tion channels to get multimedia 
into the home in a big way. The 
price of CD-ROM drives may also 
have to drop a bit to reach some 
critical threshold. 

At the moment, however, Micro- 
soft appears to be the vendor that 
is most serious in its efforts to ride 
into the home on a wave of info- 
tainment. It, more than any other 


the infotainment market and is 
trying to pick a platform. 

It’s true, you know. Were all go- 
ing to wake up one morning and 
see CD stores on every corner. 
They'll sprout up overnight, just as 
the video stores did during the 
80s. These CDs will be able to 
send out steady streams of sound 
and pictures, and most people will 
never know of a time before data 
interleaving and serious video 
compression. 

And one day, developers won't 
even have to struggle so hard with 
the question of which platform to 
buy. In time, multimedia pro- 
grams and authoring tools will run 
across platforms without any pen- 
alty in performance. When that 
happens, developers will finally be 
able to worry less about technical 
details and start paying more at- 
tention to the content of the appli- 
cation. After all, most of us have 
spent our lives presenting what we 
know in a linear fashion. It will 
take a lot of rethinking and re- 
learning before we figure out the 
best way to build programs that al- 
low users to follow their own 
hyper-pathways to discovery and 
understanding. CGW 
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system openness, 
SOFTIMAGE can give new 
_ life to your animations. 


A fully-integrated module 
in SOFTIMAGE allows 
animators to combine 
inverse kinematics, 
deformable. 
~~" envelopes and 
dynamics with conventional 
~techiues of keyring 
aan ao one 
‘hierarchy, etc, using all 
the power and interactivity of 
SOFTIMAGE. 


ACTOR vastly simplifies 
the animation process, 
giving animators freedom 
and control that have 
been impossible in 
turnkey systems until now. 


/ 
are ; 
“ o Alias 
1991 Alias 
DesignPower 
Competition 
Winners 


* Mae Me iso 


1st Prize BCE Place Galleria, Toronto 
Design Vision Inc 
Toronto, Canada 


AYOSDALVIO NadO 


is Prize The Women of Avignon 

| < William Paterson College 

: | | 4 Wayne, NJ 
2nd Prize Census Baby Eee 


Rushes Ltd 
London, England 


A Prize Vacuum Cleaner 
Gary Schultz 

Art Center College of Design 

Pasadena, CA 


3rd Prize Soldozer 
Banpresto Company Ltd 
Tokyo, Japan 


These award winning images will be 
on display in the Alias booth (#820) at 
SIGGRAPH ‘91, Las Vegas 


3rd Prize Espresso Cafe Interior 
CIRCLE 44 ON INFORMATION CARD Roxanne Lehman, Rom Impass 


Art Center College of Design 
Pasadena, CA 


ELECTRONIC 
PUBLISHING 


Posiscript Moves Up 


The benefits—and limitations—of Postscriot Level 2 


By James Cavuoto 


hen electronic publishing 
first became a major 
graphics application in 


the mid-1980s, one of the key driv- 
ing forces was page description 
languages (PDLs). 

Like other computer program- 
ming languages, PDLs can per- 
form powerful mathematical and 
graphical operations. But unlike 
languages such as BASIC or 
FORTRAN, PDLs run on 
output devices such as laser 
printers, imagesetters, and 
displays. Also, end users 
don’t have to write the 
programs that produce 
PDL output; that 
task is performed for 
them by applica- 
tions packages such 
as word processing 
and page-layout 
software programs. 

Although several 
PDLs competed for 
dominance in the early 
days of electronic pub- 
lishing, one product — 
Adobe Systems’ (Mountain 
View, CA) Postscript—won 
out. 


opers in the electronic publishing 
community are bracing themselves 
for a new PDL that promises to ex- 
tend the functionality of publish- 
ing systems to greater heights. It 
will be upwardly compatible with 
the current PDL standard, Post- 
script, but it will also offer a host of 
Contributing editor James Cavuoto is pub- 


lisher of the microPublishing Report newslet- 
ter (Torrance, CA). 
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But now, both users and devel- 


new features that could make life 
easier for anyone who uses it. Its 
developer promises that it will al- 
low users and vendors to “avoid 
the problems caused by developing 
and using products based on con- 
flicting, proprietary means for 
specifying color.” 

So what do we call this radical 
new PDL? It’s known as Post- 
script— Postscript Level 2, that is. 


Postscript Level 2, the first 
comprehensive upgrade to the 
Postscript page description 
language, consolidates the 
extensions made to Postscript since 
its introduction and adds many new 
features. 


Announced by Adobe Systems 
last year, Postscript Level 2 is the 
first comprehensive upgrade to the 
page description language that 
helped launch the desktop publish- 
ing boom. It consolidates the many 
extensions made to Postscript 
since its original introduction and 
adds many new functions on top of 
these. Though it is upwardly com- 
patible with existing Postscript de- 
vices, it has enough new features 
that many hardware and software 
developers may find it necessary 

to completely rework their 
products. 

When Postscript was first 
introduced in 1985, it rep- 
resented one of the key in- 
gredients that made so- 
phisticated desktop 
publishing systems 
possible. It offered sev- 
eral important capa- 
bilities: scalable 
fonts, support for bit- 
mapped and _ object- 
oriented graphics, 
and built-in halfton- 
ing algorithms. 

But its biggest selling 

point was “device inde- 
pendence.” In theory, a 
page produced with a pro- 
gram that supports Postscript 
can be generated with little or no 
modification on any Postscript out- 
put device. No matter what the 
resolution of the printer or image- 
setter, the page could be produced 
at maximum resolution and quali- 
ty—at least, in theory. 

For all its power, however, Post- 
script proved to have many limita- 
tions, especially in the area of col- 
or. Its lack of a device-independent 
color space forced hardware and 
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software developers to implement 
their own awkward mechanisms 
for ensuring high-fidelity color out- 
put. Its halftoning algorithms, 
though adequate for monochrome 
images, sometimes produced moiré 
patterns and other problems in col- 
or halftones. And its performance 
often suffered when producing col- 
or output, even on devices 
equipped with the latest high- 
speed processors. 

Adobe addressed some of these 
problems by introducing several 
extensions to the basic PDL in the 
years following its release. Color 


Device-independent 
(CIE-based) color 
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impact on all Postscript users. But 
the biggest boon will be for color 
publishers. The new PDL supports 
several device-independent color 
spaces based on CIE 1931 (XYZ)- 
space, a standard method for de- 
scribing color that is based on hu- 
man visual perception. In theory, 
the color space acts as a reference 
point to ensure consistent color 
output on different printers and 
imagesetters. 


ene eneeeieen aan 
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clude the ability to generate screen 
angles accurate to 0.05 degree or 
better. This is especially important 
when producing color separations, 
since the dots must be precisely an- 
gled to avoid moiré patterns. 

Some of the new algorithms 
were licensed from the German 
firm Hell, ending a legal dispute in 
which Hell accused Adobe of vio- 
lating its patents for generating 
digital halftones. Hell (now merged 
with Linotype) has since introduced 
a new halftoning algorithm called 
HQS that will not be included in 
Level 2. However, HQS will be of- 


Pattern example 


Some new features of Level 2 include device-independent color and patterns. The method for specifying 
colors in Level 2 is based on the international standard CIE 1931 (XYZ)-space, which specifies color values in a 
way that is related to visual perception. With patterns, the Postscript interoreter applies “paint” that is 

produced by replicating a pattern cell to cover the area being painted. 


extensions introduced in 1988 in- 
cluded support for the CYMK 
(cyan, yellow, magenta, black) col- 
or model in addition to RGB (red, 
green, blue) and HSB (hue, satura- 
tion, brightness), along with a col- 
or image operator for rendering 
color images. However, these fea- 
tures were implemented only in 
certain output devices. Other ex- 
tensions included Display Post- 
script—a version of the language 
for screen display—and a “compos- 
ite font” feature that allowed cre- 
ation of large character sets. 

With Postscript Level 2, Adobe 
has incorporated all of these exten- 
sions into a single product. It also 
adds many completely new func- 
tions, including a device-indepen- 
dent color space, new halftoning al- 
gorithms, and improved support for 
printer-specific features such as ex- 
tra paper trays or duplex printing. 

Given these new features, Level 
2 promises to have a significant 
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In addition to supporting these 
color space models, Postscript Lev- 
el 2 includes improved algorithms 
for producing halftones. Some of 
the improvements apply to all 
halftones, while others are specific 
to color images. 


Angles and Frequencies 

The general improvements in- 
clude faster performance and the 
ability to specify a much wider 
range of halftone screen angles 
and frequencies. Halftone screens 
allow digital output devices such 
as laser printers and imagesetters 
to approximate the full range of 
tonal values in a photograph using 
patterns of dots. The frequency, or 
spacing, and angle of dot place- 
ment determine the perceived 
quality of a halftone image. (Post- 
script Level 1, in contrast, was lim- 
ited to a relatively narrow set of an- 
gle and frequency combinations.) 
The color-specific improvements in- 


fered in Linotype’s Postscript-based 
RIP 30 raster image processor, 
which works with the Linotronic 
330 and 530 imagesetters. 

Postscript Level 2 also offers im- 
proved font-rendering functions. 
The composite font function, first 
introduced as a Postscript exten- 
sion, provides for the incorporation 
of multiple fonts into a single char- 
acter set. This is especially useful 
for foreign languages that use non- 
Roman character sets. Adobe also 
claims that the ATM (Adobe Type 
Manager) font rendering technol- 
ogy built into the new release will 
provide improved performance and 
quality, especially at small point 
S1Zes. 


Multiple Master Technology 
Even more significant is the 
Multiple Master technology an- 
nounced at the Seybold Seminars 
in March. Though not actually 
part of Level 2, Multiple Master 
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Disposable Plotter Pen—DPP" 
The Pen Chosen by Thousands of Plotter Users 


Waterproof, Fade-resistant, perma- 
nent inks for paper/vellum (black and 
9 colors) and drafting film (black and 3 
colors). These inks produce superior 
drawings which retain their original 
appearance for many years. 


Five precise line widths, which meet 
stringent ISO standards regardless of 
plotting speed used. 


Specially designed ink-flow regulat- 
ing system allows plotter speeds 
greater than those achieved with other 


KOH-I-NOOR’ 


liquid ink pens. 


Sealed inactivated ink cartridge 
assures fresh ink with every pen. 


A completely disposable system; 
totally maintenance free. 


DPP® pens plot unattended for hours, 
reliably and accurately. 


Proven and used by leading plotter 
manufacturers as original equipment 
in their plotters. 


Designed and manufactured in the USA 
by Koh-I-Noor, the recognized leader in 
technical and plotting pen design. For 
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trouble free plotting without compro- 
mise, see your Koh-l-Noor dealer or call 
toll free: 


1-800-877-3165 
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technology addresses some of the 
most serious font-handling prob- 
lems in the original Postscript. In 
a nutshell, the technology will al- 
low users to generate a wide range 
of character widths, weights, sizes, 
and styles from a single set of type- 
face outlines. Once Multiple Mas- 
ter technology is supported by ma- 
jor applications software packages, 
users will have a much greater de- 
gree of flexibility in specifying 
typefaces. 

Multiple Master technology also 
allows for improved document port- 
ability. Currently, if a user speci- 
fies a font that is not present in a 
Postscript output device, the print- 
er or imagesetter will substitute a 
different typeface, usually with 
poor results. With Multiple Master 
technology, however, the system 
will be able to produce a typeface 
that more closely approximates the 
original typeface. 

Postscript Level 2 will also in- 
clude a variety of built-in compres- 
sion/decompression filters, includ- 
ing CCITT Groups II and IV for 
monochrome images, run-length 
encoding for monochrome and 
gray-scale images, LZW for text, 
and DCT, a JPEG-compatible fil- 
ter for color images. JPEG, which 
is short for Joint Photographic Ex- 
perts Group, is a recently proposed 
international standard for image 
compression and decompression 
that has already been endorsed by 
a number of hardware and soft- 
ware developers. 

One other new Postscript Level 
2 feature that deserves mention is 
support for forms generation. With 
this feature, users will be able to 
define a base form containing text 
and graphics elements that can be 
repeated from page to page in the 
document. Because the base form 
is stored in a memory or disk 
cache, the software will only need 
to generate the information that 
changes from page to page. As a 
result, Postscript Level 2 should 
allow for much faster performance 
for any application that uses re- 
peating page elements. In this con- 
text, a “form” can be a company 
logo, letterhead, or repeating slide 
background in addition to a tradi- 
tional business form. 

With all of these new features, 
Postscript Level 2 promises to 
have a major impact on users in 
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the publishing industry. However, 
some observers of the electronic 
publishing market are cautioning 
that Postscript Level 2 also has 
some holes that need to be 
plugged. Some of these concerns 
were raised at an Adobe-sponsored 
developer’s seminar held in San 
Francisco in February. 

For instance, according to pub- 
lishing consultant Tom Dunn, 
high-quality color publishing re- 
quires precise control over many 
factors not addressed by Postscript, 
including the choice of film vendor, 
light polarization, fluorescence, 
and angle of illumination. In addi- 
tion, Dunn expresses doubts about 
the computer industry’s insistence 


description language may not be 
the definitive solution to the large 
number of challenges that face col- 
or publishers today. 

Another potential stumbling 
block to Level 2 is backward com- 
patibility with Postscript Level 1. 
According to Adobe officials, a Lev- 
el 2 device will be able to produce 
any file that can be printed on a 
Level 1 device. However, Adobe 
will not guarantee 100 percent 
backward compatibility. Obvious- 
ly, if a file created for a Level 2 
device takes advantage of the new 
features, it will be difficult or im- 
possible to generate the same file 
on a Level 1 device. Given the 
huge installed base of Level 1 ma- 
chines, developers will have to sup- 
port both versions of the page de- 
scription language. 

On the other hand, the forms 


Some observers of fhe electronic publishing 
market caution that Postscript Level 2 has 
some holes that need fo be plugged. 


on making CRT colors match actu- 
al hard copy, an approach em- 
braced in Level 2 with its device- 
independent color space. Real- 
world color correction, Dunn says, 
is “a black art” that will not yield 
to some of the proposed techniques 
for color matching and calibration 
between the display and the out- 
put device. 

Dunn also points out that for 
certain applications, such as out- 
put to color film, a pixel depth of 
14 to 15 bits per color is necessary. 
Photo-retouching artists also want 
to start with 14 to 15 bits, even if 
only eight can be rendered, Dunn 
says. Level 2 supports only eight 
bits per primary color, although it 
is theoretically possible to extend 
this to 12 bits. Another color con- 
sultant, Mills Davis, complains 
that use of, at most, four primary 
colors in Level 2 poses a limitation 
to fine artists who often work with 
as many as 12 hand-separated inks 
on press. 

While the issues raised by Dunn 
and Davis are not likely to derail 
the growing momentum of Post- 
script Level 2 as the color imaging 
model of choice, they do indicate 
that the new release of the page 


feature in Level 2 could inspire the 
creation of new applications soft- 
ware packages, especially in the 
application areas of forms design 
and database publishing. Though 
a similar function is available in 
Xerox’s Interpress page description 
language, Postscript enjoys a much 
larger user base than does I[nter- 
press, a user base that could pro- 
vide more incentive for applica- 
tions software developers to sup- 
port the forms feature. 

Perhaps the biggest impact of 
Postscript Level 2 in the publish- 
ing industry will be on Adobe’s 
competitors, including TrueImage 
developer Microsoft and other 
Postscript clone vendors. Micro- 
soft’s Cal Bauer has indicated that 
TrueImage would be compatible 
with Postscript Level 1, but not 
necessarily with Level 2. 

However, if Level 2 catches on, 
clone vendors may find themselves 
forced to go back to the drawing 
board to add compatibility with 
the new release. Indeed, Postscript 
Level 2 represents Adobe’s major 
strategy for keeping clone vendors 
off guard and protecting its role as 
the standards-setter for page de- 
scription languages. CGW 
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Effective Presentations 


CUSTOMER INQUIRIES 


Are A Matter Of Timing. 


With the Panasonic Still Image 
Video System you'll always have 
time to make your presentations 
effective. Because integrating 
video and graphics will take no 
time at all. 

Panasonic® has everything 
you need to create high 
quality still video images. And 
the system easily interfaces with 


most computer software and 
your files. You can quickly 
create, store, edit and 
manipulate any combination of 
video stills and graphics. For 
professional, up to the minute, 
presentations. 

Make your next presentation 
with Panasonic's Still Image 
Video System. And for once 
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you Il find time on your side. 
After all, effective presentations 
are a matter of timing. 


is For more information, 
\ 

soe 

\) eo 


and your nearest dealer, 
call 1-800-524-0864. 

Panasonic 

Still Image Video 


Across 
Multiple 


oo good to be true? Many Platforms that’s not portable. Portability protects 
applications engineers think your hardware and software invest- 


software can only provide ment, saves development and 
platform independence at the re maintenance costs, results in higher 
expense of graphics speed. 4 : productivity, and expands the market 
Not so with FIGARO+, the enhanced for your applications. And because 
PHIGS graphics programming “tool kit” FIGARO+ is powerful, intelligent, 
Designed for speed, FIGARO+’s and feature-rich, it can be used to 
highly optimized graphics pipeline develop applications equal in 
allows you to make and display performance to those developed 
changes rapidly. It offers advanced with proprietary graphics tools. 
PHIGS+ features and extended With FIGARO+ you also get the 
capabilities like Integrated Support for full support of the industry leader, 
Multiple Windows and Quick Update Template Graphics Software. TGS 
Methods. FIGARO+ is also tightly wrote the book on the PHIGS 


integrated with X Windows and popular Software that standard... literally. And provides 
GUIs, to keep you current — and intelligently uses training courses, reference manuals and 
compatible — with PEX technology and your existing a toll-free Answer Line to keep you up 
evolving X Window environments. computing hardware - and running. 
All this plus true portability! 2 from PCs to Is it any wonder that TGS is the #1 
As computer environments become Supercomputers! provider of PHIGS software? Call and 


ask about our demo diskette and 
introductory video. 


more heterogenous, end users can't afford 
to develop applications with software 


Template Graphics Software, Inc. #33: See us at SIGGRAPH 


3510 Dunhill Street, San Diego, CA 92121 HEE easy, 
800-428-7588 * (CA) 800-824-4490 seeetsi! Booth 931 
619-457-5359 © TGS Europe: +44-71-799-2434 seers: 
Template Graphics Software, Inc. is one of the Liant companies and specializes in development systems for graphics applications. 
Copyright ©1991 Template Graphics Software, Inc. All company and product names are trademarks of the respective manufacturers. 
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APPLICATIONS 


Desktop Music Video 


Rock musician Todd Rundgren turns to 
Newtekss Toaster to create a video shown on VH-1 


By Gary Pfitzer 


A 


mong the thousands of at- 
tendees at last year’s SIG- 
GRAPH show, one person 
roaming the exhibit floor was rock 
musician Todd Rundgren. Rund- 
gren, well-known in the computer 
circle for his efforts over the years 
to apply his musical talents to the 
digital realm, had been interested 
for some time in pushing his work 
a step further than he had before. 
As he made the tour of show 
booths, he was looking for a way to 
create a music video relatively in- 
expensively—by using desktop 
technology. 

Rundgren figured that current 
hardware and software costs would 
most likely keep his vision a fairly 
inaccessible one, but what he saw 
in one particular booth changed 
his mind. A demonstration by 
Newtek Inc. (Topeka, KS) of its 
later-to-be-released Video Toaster, 
a nifty $1595 video card (with bun- 
dled software) that lets users do 
both video production and 3D 
graphics on a Commodore Amiga 
computer (Newtek recently an- 
nounced a $3995 stand-alone prod- 
uct), started the wheels turning in 
Rundgren’s mind. The next morn- 
ing before the show had even offi- 
cially opened its doors again, New- 
tek representatives found Rund- 
gren already ensconced in their 
booth, playing around with the 
equipment and full of a steady 
stream of questions. 

It would take another half-year 


Gary Pfitzer is an associate editor of Comput 


er Graphics World. 
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or so, but by early this year, view- 
ers of the cable TV music video 
station VH-1 witnessed the fru- 
ition of Rundgren’s vision: the first 
computer-generated music video 
created entirely with desktop tech- 
nology and, very likely, the first 
one in which the performing artist 
has had such a strong hand. 

The video, based on the song 
“Change Myself,” from Rundgren’s 
album 2nd Wind (released by 
Warner Bros.), features modeling 
(he received some assistance) and 
animation created by Rundgren— 
with an integration of live video 
and computer graphics that Rund- 
eren claims could not have been 
achieved within a reasonable bud- 
get, except by means of the Video 
Toaster. : 


The viewer of the four-minute 
video witnesses a creative display 
of image mapping in which Rund- 
gren’s video image is woven into 
an unfolding array of computerized 
symbols representing time, weath- 
er, religion, and human invention. 
As he sings of how our personal 
struggle to change ourselves keeps 
us from being able to change the 
world for the better, live footage of 
Rundgren continually appears on 
such objects as a fluttering leaf, 
the face of a pocket watch, or the 
inside of a half-shell. 

The image-mapping used in the 
video, according to Rundgren, rep- 
resented a means for him to in- 
clude computer graphics but also 
to keep Warner Bros. happy by in- 
corporating shots of himself. “It 


A music video “first”: Todd Rundgren created his “Change Myself" 
video almost entirely by himself with Newtek Video Toasters and 
Commodore Amiga 2500 personal computers. 


Room aonseset 


COME SEE US AT SIGGRAPH ‘91, BOOTH 1800 


[the video] couldn’t just be comput- 
er pictures. I had to come up with a 
way in which it wasn’t incongru- 
ous for me to be in it.” 

The parade of computer-generat- 
ed imagery also includes a chess- 
board from which the chess pieces 
seem to ooze out; a sundial that 
starts to spin around until it turns 
into a pattern against the sky; a 
butterfly with rapidly fluttering 


and said, ‘I want four minutes of 
full-motion, 3D animated video,’ the 
bill could have come out anywhere 
up to a half-million dollars.” 
Although Rundgren, by creating 
his own video, saved himself all of 
the labor costs associated with re- 


Mapping Rundgren’s video image fo computerized scenes and objects 
was an alternative to just revealing Rundgren against various backdrops. 


wings; and a wealth of starry, 
shimmering, moire, or painted 
backgrounds—some static, but 
others moving with the effect of a 
kaleidoscope or a vortex. 
Rundgren admits that none of 
the mapping techniques or special 
effects that he uses in the music 
video is especially ground-break- 
ing. The video, however, does 
make use of bump mapping, envi- 
ronment mapping, fractal noise, 
motion blur, transparency, and 
metamorphosis (transformation of 
one object into another or the com- 
bination of two objects into one), 
according to Mark Randall, direc- 
tor of marketing for Newtek. 
While Rundgren adds that sub- 
stantial computer experience was 
certainly necessary on his part in 
order to make the video, he stress- 
es that the real breakthrough lies 
in the fact that the desktop tech- 
nology was so accessible and eco- 
nomical to him as an artist. As he 
explains, “If I had gone to another 
company or service [production stu- 
dio] that was doing this sort of thing 
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lying upon an outside animation 
house, he still needed to invest in 
10 Video Toasters and 10 Amiga 
2500 computers in order to distrib- 
ute the time-consuming task of 
rendering and meet his production 
deadline. But with the Video 
Toaster’s price of $1595 and the 
price of an Amiga 2500 at only 
$3799 (in this case, equipped with 
a 68030 processor), Rundgren was 
able to bring his dream to within a 
relatively reasonable reach. 

A big advantage provided by the 
Toaster during the creation of 


What it Takes 


By Diana Phillips Mahoney 


here’s a considerable gap be- 

tween the 3D graphics capabili- 
ties of high-end rendering software 
and hardware and most applica- 
tions suited to the daily design en- 
vironment of the architect,” con- 
tends Colin Cantwell, president of 


“Change Myself” lies in the sys- 
tem’s ability to “get video in and 
out,” as Rundgren says. “Usually, 
when you're generating computer 
graphic images, it’s a bit of an or- 
deal to get them output to video or 
to get video input to them. With 
the Toaster, I could grab a video 
image, save it on the hard disk, 
convert it to an RGB [Red, Green, 
Blue] file so that it could be used in 
the 3D world, and generate an 
RGB, 3D image, or alternatively, 
generate directly to digital video, 
and essentially not have to use any 
other devices for that process.” 

One aspect that made the inte- 
gration between video and comput- 
er graphics so easy, according to 
Rundgren, was the tight connection 
between the Toaster board and its 
accompanying Lightwave 3D soft- 
ware for 3D animation and model- 
ing. “It [Lightwave 3D] is software 
that actually resides on the hard 
disk,” he adds. “It talks to the Toast- 
er and makes it possible for the vid- 
eo and computer-animated stuff to 
be transparently interchanged.” 

Is the “stuff? as good as what 
could be accomplished with high- 
end systems from Wavefront, Sym- 
bolics, or Pixar? “In terms of the 
image quality for any given scene,” 
Rundgren states, “I would say it 
could be competitive. But, again, 
the thing that really makes using 
the Toaster better is that I couldn’t 
have done it with a Symbolics or a 
Wavefront system. I never would 
have had the access within the vid- 
eo budget to do it. It just wouldn’t 
have happened.” 

Fittingly enough, “Change My- 
self’ will be shown in the computer 
graphics screening room at this 
month’s SIGGRAPH show—the 
show at which, a year ago, Rund- 
gren’s dream of a desktop music 
video got a serious start. CGW 


to Get Real 


Crystal Chip Inc., a Boulder, Colo- 
rado-based company specializing 
in both computer graphic design 
and special effects for film. 
According to Cantwell, commer- 
cial architectural rendering pro- 
grams lack the ability to translate 
the lines and numbers of a build- 
ing into a rendering that encom- 
passes the effectual scope of the ar- 
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chitect’s design. For example, any 
structure—a house, perhaps—will 
have a different effect on one’s 
senses depending on a number of 
factors, such as whether it’s being 
perceived on a sunny morning or 
during an evening snowstorm. 
“What architectural package,” 
Cantwell asks, “can encompass 
this [environmental] range—mod- 
eling snow, fog, morning and eve- 
ning light, as well as rainbows, 
mountains, rocks, and reflections 
in waves?” Effectively portraying 
the impact that environmental in- 
fluences will have on a design re- 


APPLICATIONS 


“With the availability of Com- 
mon LISP on general-purpose en- 
gineering workstations, rapid pro- 
totyping of complex databases be- 
comes practical, while retaining 
all of the advantages of the Unix 
environment,” says Cantwell. “In 
LISP, functions to model database 
components can be quickly de- 
fined, tested, and hierarchically 
combined.” 

The successful creation of realis- 


environmental influences currently requires Custom programming, 
according to Colin Cantwell, the creator of the above scene. 


quires, according to Cantwell, cus- 
tom programming to create solu- 
tions beyond those available in 
current packages. 

To create these environments, 
Cantwell relies on procedural mod- 
eling in LISP (running on a Hew- 
lett-Packard 350 SRX), direct ac- 
cess to graphics-accelerator ren- 
dering capabilities, and special ef- 
fects techniques for lighting and 
simulation. (Although his custom 
programming efforts are not limit- 
ed to architectural applications, 
Cantwell notes that architectural 
design presentations are particu- 
larly well-suited to architectural 
design projects. 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World, 
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tic architectural renderings re- 
quires, according to Cantwell, the 
translation of the 3D architectural 
database into a 3D graphics data- 
base, because, as he says, “Addi- 
tional information about each ob- 
ject is required. What is its color? 
Is it transparent? Is it shiny? Is it a 
metal? Is the surface smooth?” 
Furthermore, he adds, “Other in- 
formation may need to be discard- 
ed, such as structural detail within 
a wall that would overwhelm the 
rendering process.” In short, he 
says, the database must be made 
suitable for a computer renderer 
instead of a building contractor. 
Cantwell uses various procedur- 
al modeling functions or algo- 
rithms to model different aspects of 


a structure and to simplify the 
task of translating the architectur- 
al database into a 3D graphics da- 
tabase. “Tension walls, for exam- 
ple, are modeled by a function 
that, given their gross dimensions 
from the plans, consults its timber 
list, computes the angles and trims 
the main beams, positions and 
trims each tension stud, and calls 
on another function to appropriate- 
ly color the wood as pine, redwood, 
and so forth,” he says. 


Recreating Natural Forms 

Procedural modeling also plays 
a role in simulating natural forms, 
which are usually shaped by feed- 
ing a structural algorithm with 
random numbers. 

A rock outcropping, for instance, 
is fashioned to match specific di- 
mensions by a function that 
sculpts spline surfaces into ran- 
dom, boulder-like shapes. Waves 
are computed by a function that 
takes into account whether it’s 
windy or calm. 

“Unfortunately,” says Cantwell, 
“many common natural objects, 
such as clouds or even a single 
tree, can still bring all but the 
largest computers to their knees, 
so simplified representations are 
often necessary.” 

When it comes time to render 
the modeled objects, Cantwell 
makes use of his extensive experi- 
ence in motion picture special ef- 
fects (Star Wars, 2001, and War 
Games are some of the feature 
films for which he has created spe- 
cial effects). 

“In fact,” he says, “some of the 
approaches of 3D computer graph- 
ics could have come directly from 
Hollywood’s special effects stages, 
where beautifully crafted minia- 
tures are carefully lit by a few 
subtly colored light sources to imi- 
tate the natural, full-sized world. 
These subtle lighting techniques 
are directly applicable to architec- 
tural design.” 

Success on the rendering front is 
by no means easy to come by, says 
Cantwell. “Certainly, the 3D 
graphics power of high-end soft- 
ware and hardware carries a con- 
siderable penalty in complexity.” 
But, he adds, “As with any rich 
and powerful art form, beyond cor- 
rect procedure is successful prac- 
tice, usually calling on much hard- 
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YOU MAY HAVE SEEN COLOR PRINTS 
AS VIBRANT AND SHARP AS THIS BEFORE, 


4 Brilliant, 
dye-accurate, 
continuous tone 
printing, without 
harsh gradients 


a PowerPage 
interpreter 
handles 24-bit 
PostScript for 
superior imaging. 


@ Built-in anti- 
aliasing keeps 
type crisp and 
sharp down to the 
tiniest point sizes. 


BUT, UNTIL NOW, YOU'VE NEVER SEEN THEM COME OUT OF YOUR COMPUTER. 


MITSUBISHI INTERNATIONAL INTRO- 


DUCES THE SHINKO CHC-S445 DYE- 


SUBLIMATION COLOR PRINTER — FOR 
COLOR IMAGING AS VIVID, RICH AND 
DETAILED AS YOUR OWN IMAGINATION. 
How does the Shinko S445 produce 
prints with so much clarity and life? 
We start by using a full 24-bit 


palette, which means you’ve got 


16.7 million colors available at 
every pixel. The result? Precise, 
full-spectrum color, with no dither- 
ing. Then we add 300 DPI, for 
astonishing resolution. 

But brilliant color doesn’t com- 
mand allour attention. 


We've also made the Shinko $445 
fully compatible with PostScript® via 
our PowerPage® interpreter. So even 
fine lettering comes out razor sharp. 


Mitsubishi 


What’s more, the Shinko $445 can 
produce images as large as a full 
8%" by 11’ 

Amazing as our $445 is, though, it’s 
only the newest addition to Mitsubishi 
International’s family of outstanding 
color imaging products. From 
% scanning to high-resolution 

g proofing to dye-sub printing, we 

¢ can handle every facet of your 
' color processing work. 
For more detailed information, 
call Mitsubishi International at 


(914) 997-4999 or (408) 980-1100. 


| And let us show you color done like 
SHINKO you've never seen it done before. 


International Corporation 


The technology behind the color.© 


’ 


Mitsubishi International is the sole di 


q 
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stributor of Shinko color products in North America. All ®registermarks and ™ trademarks are their respective manufacturers. 
is a trademark of Pipeline Assoc. Inc. ©1991 Mitsubishi International. All rights reserved 


Color Color 


To Go. To Show. 


When you need color prints for reports ..you need a color printer with the 
or proofing, nothing beats the speed detail, clarity and photographic 
and economy of a thermal wax transfer quality of a dye diffusion printer. 
printer. But, for display or But which do you choose? 
presentation... 


Deciding on which color printer you need can be quite difficult. Each has its advantages and disadvantages. 
But now you don’t have to choose. The new StarBurst Dual Mode Color Printer from Lasertechnics is 
@ actually two printers in one. With a simple switch of our unique new media, the StarBurst prints out- 
MANION = standing color fidelity in either wax transfer or dye diffusion mode on paper or transparency. With 300 
pixels per inch resolution and 16.7 million colors, the StarBurst has multiple applications in CAD, graphic arts, 
environmental sciences, business graphics, industrial design, desktop publishing, mapping, medical imaging and 
more. And Lasertechnics has been a leader in monochrome continuous tone printers for years. So don’t get 


framed. Make the right choice. Get it all in the new StarBurst from Lasertechnics. afte . 
ar Lasertechnics 


The New StarBurst’Dual Mode Color Printer 


Lasertechnics Imaging Products Division 5500 Wilshire Avenue NE Albuquerque, NM 87113 505-822-1123 FAX 505-821-2213 
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tmme” n 
} 


Procedural modeling helps Cantwell translate architectural data 


into 3D graphics and also allows him to simulate natural forms. 


earned experience to achieve the 
desired results.” 

Realistically depicting the ef- 
fects of light on a structure pre- 
sents an especially challenging 


Bee 


Original 


rendering obstacle, says Cantwell. 
“Some scenes will be very realistic, 
almost photographic, while others 
have a slightly weird, almost plas- 
tic, other-worldliness that’s con- 


trary to our visual experience.” He 
identifies the “culprits” to be the 
fundamental equations usually ap- 
plied to compute the effects of light 
on solid surfaces. 

With the proper equations, 
Cantwell asserts, the effects of 
light, as well as snow, fog, haze, 
rainbows, and myriad other vari- 
ables, can be realistically —al- 
though not necessarily easily— 
simulated. For example, simulat- 
ing the impact of snow requires 
modeling each snow-covered object 
separately and incorporating the 
lighting effects of both the open 
sky and the sun. Despite such la- 
bor, however, “If the subject is 
worth the effort,” says Cantwell, 
“the results can be spectacular.” 

Cantwell acknowledges that the 
custom modeling/rendering ap- 
proach to architectural design pre- 
sentations has a long way to go be- 
fore becoming a turnkey process. 
But, he adds, “The current in- 
creases in computer power are 
very encouraging. Eventually, 
these solutions will be readily and 
economically accessible right on 
the architect’s desktop.” CGW 


Can You Tell The Difference? 


JPEG Image Compression Board for PC’s 


Minimize data-storage requirements, as well as retrieval and transmission times for color and gray- 
scale images. Selectable ratios from 8:1 to 75:1. Takes only seconds. Runs under DOS and supports 
all TGA file formats—TARGA 16, 24, 32 bits/pixel. 


Immediate availability. 


Price: $995 


Order Now: 1-800-288-2207 
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Celebrating Our 10th Year 


NEW MEDIA GRAPHICS 


VISA, M/C, and AMEX accepted. 
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New Media Graphics Corp. 
780 Boston Road 
Billerica, MA 01821 


TEL: 508/663-0666 
FAX: 508/663-6678 
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Kodak thermal dye transfer printers 
turn what was in your mind’s eye into 
exceptional color prints and overheads. 
Beyond what was on the screen, 
beyond what you thought possible. 


At last, there are brilliant continuous 
tone color prints from digital sources 
that realize what you've only seen in 
your mind’s eye. The Kodak XL 7700 
digital continuous tone printer, with 
2048x2048 pixel resolution, produces 
82x11" and 11x11" color and black- 
and-white prints with more information 
than a full-screen 24-bit CRT! 
Overhead transparencies that make 
audiences sit up and take notice. 

Prints with quality and reality you won't 
believe until you see one for yourself. 
MacUser magazine saw it and thought 
it deserved an “Eddy”! 

Or, tor 4x5.2" color and black- 
and-white prints from digital and video 
sources, see the Kodak SV6510 color 
video printer. For details, and the name 
of a reseller or service bureau near 
you, Call 1 800 445-6325, Ext.110W. In 
Canada, call 1800 465-6325, Ext.35505. 


SEE WHAT 
YOU THINK. 


Ki t iy Kodak thermal dye transfer printers 
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MGM on the Desktop? 


Not yet, of course, but Mediamaker makes 
a successful foray into the world of film and video 


By Robert Schaff 


ever mind multimedia; a 
revolution is about to take 
place in the world of film 
and video production. Corporate 
media professionals who have ben- 
efitted from the explosion in desk- 
top publishing are looking closely 
at recent advances taking place in 
consumer video systems and won- 
dering if history is already going to 
repeat itself. 

Just as advances in laser print- 
ers, scanners, and color proofing 
systems enabled the rise of the 
desktop graphic design industry, 
developments are occurring that 
promise to do the same for video. 
Economies of scale and mass pro- 
duction have drastically reduced 
the fundamental cost of the under- 
lying VHS technology or the some- 
what newer 8mm tape formats. 
Last year, camcorders reached 
sales of more than 2 million units 
in the US market alone. And a 
spreading awareness of the advan- 
tages of coupling the personal com- 
puter to video production systems 
has encouraged the development of 
appropriate control protocols and 
interface standards, which are now 
being built into consumer-level 
equipment. 

Among software firms that offer 
products aimed at taking advan- 
tage of present technical advances 
in consumer video, Macromind Inc. 
(San Francisco) has distinguished 


Robert Schaff is a Pasadena, California- 
based consulting engineer, with clients in 
biomedicine, business, and the entertain- 
ment industry. 
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itself consistently in the Macintosh 
arena, both in terms of functional 
capability and user interface is- 
sues. And, Macromind’s Media- 
maker, released during the first 
quarter of this year, is the latest in 
a series of Macintosh applications 
that are bridging the gap between 
computer graphics and traditional 
filmmaking. 

Simply put, the $695 Media- 
maker is a Macintosh application 
that provides much of the function- 
ality of the central edit controller 
in a traditional video production 
suite. Typically, the central edit 
controller shuttles source and des- 
tination tapes to specific cue 
points. In similar fashion, Media- 


maker—through use of the Sony 
LANC (Local Application Control 
bus system) interface standard— 
enables the Macintosh to control 
both source and destination video 
devices. The video signal may be 
transmitted directly from source to 
destination VTRs or routed 
through a Macintosh display card 
with video support for additional 
effects. Mediamaker also supports 
the synchronized playback of CD- 
audio segments, Macintosh sound 
resources, and the whole world of 
still and animated materials pro- 
duced with other Macintosh graph- 
ical applications. 

Mediamaker is a breeze to in- 
stall, in that it follows familiar 


Overlapping windows for storyboards, scripting, and editing aim to 
provide the non-professional video user of Macromind’s Mediamaker 
package with intuitive control on the desktop. 


) Collection Sequence 


‘Windows 


Courtesy of Mark Strickland and Linda Emme 


Courtesy of Mark Strickland and Linda Emme 


Macintosh setup procedures. As- 
sembling a workable array of pe- 
ripheral equipment is another sto- 
ry. But, as with other programs in 
the Macromind product line, Me- 
diamaker is supplied with read- 
able documentation adequate to 
guide experienced Macintosh users 
on a shopping binge and get them 
up and running in a minimum 
amount of time. With technology 
advancing rapidly in this area 
(and prone to bugs), however, ex- 
pect to do a fair amount of trouble- 
shooting on your own once you're 
on the air. 

Before you rush out to join the 
world of desktop video production, 
take a careful look at your budget, 


The minimum amount of video 
gear required to operate Media- 
maker will cost at least $5000, a 
price that includes not only the 
high-end video display card but a 
mid-range camcorder and two 
VTRs (videotape recorders). 
Throughout our testing of Media- 
maker, we employed a Video Col- 
orboard 364 display card from Ras- 
terOps (Santa Clara, CA), an Ap- 
ple (Cupertino, CA) color monitor, 
and a RasterOps RGB (Red, Green, 
Blue)-to-NTSC (National Televi- 
sion Systems Committee) compos- 


Moving icons into proper sequence makes video editing with 
Mediamaker a simple process. The icons, which represent individual 
presentation elements, are automatically sized to indicate the time 


they will fill in the final presentation. 


because the initial setup is not go- 
ing to be cheap. Those who already 
have a well-equipped Mac II sys- 
tem are halfway there—but only 
halfway. And “well-equipped” 
means more than 8M of RAM (a 
lot more, if you plan to use Multi- 
finder and launch supporting 
graphics applications within Me- 
diamaker), an 80M hard disk, and 
a high-end display card supporting 
video input (preferably with 
graphics overlay). While Media- 
maker will run in a lesser configu- 
ration, we’re just getting started 
on an equipment list, so cutting 
corners on the basic setup seems 
shortsighted. 
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ite video converter, as well as 
large-format composite and RGB 
monitors. The 364 card provided us 
with a 24-bit color display of Mac- 
intosh graphics and a real-time, 
video-in-a-window capability for 
segments of our presentation. 
Now if the above rundown 
hasn’t sent you running to the 
credit union in a near panic, then 
plan on shelling out a few more 
bucks to entice an engineer to 
come over and inspect your electri- 
cal plumbing. By the time we fin- 
ished with various system configu- 
rations, including an audio mixer, 
microphones, the RasterOps scan 
converter, and multiple display 


monitors, the studio looked like a 
bad version of our neighborhood 
post-production house. 

Mediamaker itself is a blast to 
use—extremely intuitive from sto- 
ryboard conceptualization through 
final production. Building on the 
structure of Director (Macromind’s 
multimedia package), Media- 
maker builds up sequences of vid- 
eo, graphical, and audio elements. 
Presentation elements are first de- 
fined, given names, assigned icons, 
and then stored in a collection win- 
dow for later use. Particularly in- 
tuitive is the fact that users can 
assemble presentations simply by 
dragging copies of the appropriate 
icons to a sequence window, where 
they drop automatically into the 
appropriate sequence track area. 

Up to five sequence tracks are 
provided for, giving the user sepa- 
rate overlapping control of video 
source material; Macintosh graph- 
ical overlays, stills, or animated 
segments; CD-audio sound tracks; 
digitized sound resources; and Me- 
diamaker control events (start- 
and-stop and timer functions). 

The Mediamaker program also 
keeps track of the duration of each 
presentation element by automati- 
cally shrinking or expanding the 
element to represent the time it 
will fill in the final presentation. 
Mediamaker also applies a “tape 
deck metaphor” to the video, 
graphical, and audio elements so 
that the user can set start and stop 
points and “preview” each type of 
element at any time during the 
building of the presentation. The 
intuitive quality behind this proc- 
ess made me wonder why video 
editing hasn’t always been done 
this way. 


Print-to-Video 

The big payoff is the print-to- 
video capability —the process of al- 
ternately cueing and recording in- 
termixed video and Macintosh 
graphics on a destination VTR or 
camcorder. In fact, it is only at this 
point that you finally see the en- 
tire presentation in real time. Dur- 
ing the assembly process, the pro- 
gram must cue the source tape to 
appropriate counter locations prior 
to playing or recording a segment, 
consequently interrupting the flow 
of the sequence. 

One shortcoming of the program 
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With JVC, You'll 
Never Compromise 
Your Image. 


JVC designed the KY-F30U and TK-1070U CCD 
cameras exclusively for computer imaging. 


The TK-1070U, with its unique G Stripe R/B 
filter, delivers the highest resolution and least 
aliasing of any 1-CCD camera. The KY-F30U 
delivers unparalleled resolution and color clarity 
thanks to single-line readout and three high- 
density CCDs mounted without spatial offset to 
optimize the camera's performance in computer 
imaging applications. Both cameras have RGB, 
S-video, and composite outputs as well as gen- 
lock for added flexibility. 


Why settle for an image capture compromise 
when you can have the best? To find out 
more about JVC’s extraordinary line of 
cameras and VCRs for computer applications, 
call 1-800-JVC-5825. Or write JVC 
PROFESSIONAL PRODUCTS COMPANY, 

41 Slater Drive, Elmwood Park, New Jersey 07407. 


® 


is a lack of control over the desti- 
nation or recording VTR. No con- 
trols exist in the program to re- 
wind the destination deck easily 
and play back a sequence just re- 
corded, a feature I often missed. 
And because the system lacks a 
drop-in edit capability (due to 
hardware limitations), printing to 
video becomes a one-way process. 
If any elements in a sequence are 
altered, the entire sequence will, 
in general, need to be rerecorded 
(or reprinted). 

No “breakthrough technology” 
would be complete without a bug 
list, so I, too, offer a set of issues 
that should be addressed in future 
maintenance releases. 

First and foremost, watch out for 
screen formatting and windowing 
anomalies. Numerous times dur- 
ing testing I was forced to shuffle 
the sequence and control windows 
back and forth across the screen to 
try and erase pixels left over from 
activating the display card’s video- 
in-a-window feature. I am fairly 
sure that the high-end display 
card, with its own set of idiosyn- 
crasies, contributes to this prob- 


lem, so hope for the best but be 
prepared for a few creative screen 
maneuvers. 

Also symptomatic of late-break- 
ing technology were numerous sys- 
tem bombs that I experienced and 
a few cases in which Mediamaker 
reported that it was unable to com- 
municate with our VTR over the 
LANC connection. 

And watch out for incompatible 
desk accessories. I found that Type 
Reunion from Adobe Systems Inc. 
(Mountain View, CA) had to be re- 
moved from the system just to get 
Director 2.0 running properly, and 
I suspect that some of my problems 
with the Mediamaker package 
may be due to Macintosh-based 
initialization and accessory pro- 
gram problems as well. 

In the sound track department, 
don’t expect to get perfect registra- 
tion of CD-audio elements across 
video transitions in which the au- 
dio element spans two or more 
filmed segments. We noticed small 
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eep your eye out for the MultiMedia 
focus in August. A few publishing 
entities are experimenting with CD 


ROM-based magazines and novels. Does this 
signal a new trend in the publishing industry? 


In Las Vegas for SIGGRAPH? If so, visit with 
the editors at our SIGGRAPH booth # 2010, 
July 29-August 1. We would like to hear your 
_ comments about CGW: what you like...what 
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cueing glitches of 100 milliseconds 
or so; these glitches seem to be the 
inevitable result of the limitations 
of the hardware. The bottom line 
here is to design your Mediamaker 
presentation with these limita- 
tions in mind and to carefully 
manage the transition process in 
order to minimize conflicts. 

Video sync, video in a window, 
RGB-to-NTSC conversion, and 
graphical overlays are all technol- 
ogies just coming of age at the lev- 
el of the personal computer. So, not 
too surprisingly, I encountered a 
number of problems that will have 
to be dealt with in order to ad- 
vance desktop video from the 
proof-of-concept stage to one of 
commercial viability. Most trou- 
blesome was my display card’s lack 
of a graphical overlay feature, a 
deficiency that kept me from 
reaching my goal of a visually 
seamless transition from video clip 
to Macintosh graphics. Instead, 
Mediamaker inserted an arbitrary 
screen wipe at the end of each clip, 
limiting the aesthetic appeal of the 
final print. I would opt in the fu- 
ture for an update of my Raster- 
Ops display card (such as the com- 
pany’s new 24STV board, which 
incorporates graphical overlays), 
or another display system with 
similar features. 


State of Desktop Video 

As a practical matter, desktop 
video is a long way from displacing 
the American Film Institute. But 
what can be said is that it is possi- 
ble to shoot, edit, and produce cine- 
matic material at a basic level of 
sophistication by utilizing consum- 
er market video technology in tan- 
dem with the personal computer. 
The communications problems that 
this combination of video technology 
and personal computer will hence- 
forth be able to address adequately 
remains to be seen. 

Harnessing the potential of an 
impressive array of video technol- 
ogy and placing it before the com- 
munications designer is largely in 
the hands of software engineers. 
Developing innovative and intu- 
itive software controls that are ac- 
cessible to the technician and film- 
maker alike is the ultimate chal- 
lenge for companies such as Mac- 
romind. Mediamaker is an impres- 
sive first effort. CGW 
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.. . With all these factors in mind let’s 
take a look at what are thought to be the 
best film recorders currently on the 
market... 


“CELCO (Mahwah, NJ/Upland, CA), a 
relative old-timer in a young industry, 
became famous some years back be- 
cause it was largely responsible for the 
computer-to-film translation of visuals 
for the animated film 7ron. (Walt Disney 
Productions)” 


“Lately, CELCO has made notable and 
remarkably successful efforts to en- 
hance the quality of its CRTs and elec- 
tronics that control the CRT’s beam. 


COMPUTER GRAPHICS WORLD: 
September 1990 


“de Graf/Wahrman provided substan- 
tial amounts of the animation for Fun- 
tastic World using a CELCO 8000A film 
recorder at a resolution of 4096 lines 
(on the film). 


“.. .Mr. Wahrman states, ‘We were just 
delighted with the feel of the work, etc. 
All of the technological elements came 
together to make a top-quality film’. 


““...lmages consistently of over 
10 million polygons could be put on to 
film.” 


Why is the CELCO Film Recorder 
superior? 


The computer graphics industry 
recognizes that a system fully integrat- 
ed and designed by a single manufac- 
turer assures reliability and system 
integrity. CELCO’s film recording system 
performance is unmatched in the in- 
dustry. 


The CELCO Professional Digital Color Film 
Recorder Gets Down to Business for You. 


ed aS 


DIGITAL COLOR FILM RECORDER 


Image from Jota/ Reca// produced on the 
CELCO Digital Film Recorder by Carolco/ 
Metrolite Studios, Hollywood, CA. 
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Copyrighted photo of Melbourne Harbor, 
produced on the CELCO Digital Color Film 
Recorder by Digital 
Melbourne, Australia. 


Effects & Images, 


6 = a oe ey | or a. ancora 
Business Graphics produced on the CELC 
Digital Film Recorder by Film Division Inc., 


Chicago, IL. 


Entertains 
You 


Celco Digital Color Film Recorders are 
Currently being used to generate 
computer animation for the following 
Hollywood film producers at the fastest 
speed and highest resolution in the 
industry. 


e Walt Disney Studios 


eCAROLCO/ Metrolite Studios, Inc. 
(Total Recall) 


¢ deGraph/Wahrman for Hanna Barbera 
& Universal Studios (Funtastic World) 


Informs 
You 


Highest Quality For Remote Sensing, 
Seismic Movies, Satellite Imagery 


*High Resolution. Images can be 
produced to an impressive resolution 
of 16,384 pixels. 


eFull Tonal Imagery. CELCO Film 
Recorders provide up to 68 billion 
colors. 


¢ 36 bit addressability, 12 bits per color 
field. 


eAccurate Geometry. Geometric 
shapes reproduced on film are 
accurate to better than 99.9%. 


Gets down to 
BUSINESS 
for You 


¢ 16384 Pixel Addressable Resolution 
¢Fastest Film Recording Speed 
¢68 Billion Addressable Colors 
¢eFor High-Speed, High-Resolution, In 


House Presentation Graphics, Large 
Format Overheads, Service Bureaus 


Call CELCO today for 
Your Powerful Graphic Solutions 


for the 90's 
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CELCO Pacific, 1150 E. Eighth Street, Upland, CA 91786 Tel: 714-985-9868 Fax: 714-982-2464 
CELCO, 70 Constantine Drive, Mahwah, NJ 07430 Tel: 201-327-1123 Fax: 201-327-7047 


SIGGRAPH ’91 
Preview 


as Vegas is where the tradi- 
tional will be blended with 
the innovative during the 
week of July 28 to August 2. 
That's when SIGGRAPH ’91—the 
18th international conference on 
computer graphics and interactive 
techniques—is coming to town. 
Whether you're a novice, an ad- 
vanced user, an animator, a pro- 
ducer, a graphic designer, a devel- 
oper, or a scientist, this conference 
claims to offer something for you. 

More than 200 companies will 
be showcasing the latest in com- 
puter graphics hardware, software, 
applications, systems, and ideas in 
the Las Vegas Convention Center. 
The exhibition runs three days: 
Tuesday and Wednesday (July 30 
and 31) from 10:00 a.m. to 6:00 
p.m., and Thursday (August 1) 
from 9:00 a.m. to 3:30 p.m. 

This year’s technical program 
includes 28 courses, 11 papers, 19 
panels, and three workshops, as 
well as the art and design show, 
the Electronic Theatre, a special 
educators’ program, and a separate 
gallery of virtual reality demon- 
strations and hypermedia exhibits. 

The SIGGRAPH ’91 courses, 
which will be held Monday, July 
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18th International Conference 
on Computer Graphics 
and Interactive Techniques 
Las Vegas, Nevada 
July 28— August 2, 1991 


Paper Topics 


Below is a list of broad paper 
topics to be covered at SIG- 
GRAPH ’91: 


® Animation 

® Display of Building Interiors 

® Raster Techniques 

® Animation and Illustration 
Systems 

© Filtering and Sampling 

® Illumination and Reflection 

® Volume Modeling 

® Surface Modeling 

® Volume Sculpting and Ren 
dering | 

® Texture and Synthesis 


29 and Tuesday, July 30, offer day- 
long instruction on a range of cur- 
rent topics. Instructors use multi- 
media presentations to illustrate 
particular computer graphics tech- 
niques and technologies. 

The courses are categorized into 
three levels. The seven introduc- 
tory-level courses cover topics such 
as the fundamentals of computer 
graphics, virtual interface technol- 
ogy, the education of a computer an- 
imator, and visualizing multidimen- 
sional data. Some of the topics ad- 
dressed in the 16 intermediate-level 
courses include volume visualiza- 
tion, radiosity, video technology for 
computer graphics, and physically 
based modeling. In the five ad- 
vanced-level courses, topics are cov- 
ered in greater technical depth. In- 
cluded in this level are courses on 
fractal modeling in 3D computer 
graphics and imaging and motion 
synthesis, planning, and control. 

The SIGGRAPH ’91 paper and 
panel sessions will run Wednesday, 
July 31 through Friday, August 2. 
The paper presentations are intend- 
ed to keep the industry informed 
about the state of the art in comput- 
er graphics, including hardware, 
software, and theory. Topics for this 
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year include animation, volume 
modeling, and raster techniques. 
Three to four papers will be present- 
ed during each session, focusing on 
one aspect of the topic. 


The panel sessions are offered in 


parallel with the paper sessions. Pan- 
el discussions provide alternative for- 
mats for presenting information on a 
range of topics related to computer 
graphics and interactive techniques. 
Panel topics include current contro- 
versies in computer graphics, multi- 
media applications, emerging hard- 
ware and software concepts, and the 
use of new technologies in science, 
industry, and the arts. 

Continuing the trend from last 
year’s SIGGRAPH, three topics 
have been selected for exploration 
in one- and two-day workshops at 
SIGGRAPH ’91. The workshops are 
designed to be small group discus- 
sions of work in progress or impor- 
tant issues in computer graphics. 
Topics include “Integrating Com- 
puter Graphics, Computer Vision, 
and Image Processing in Scientific 
Applications,” “Computer Graphics 
in the Network Environment,” and 
“HDTV: Technologies and Direc- 
tions.” The results of each workshop 
will be presented in panel or special 
interest group sessions during SIG- 
GRAPH ’91. 

For the first time, SIGGRAPH 791 
will offer a program specifically de- 
signed for computer graphics educa- 
tors. This year’s program comprises 
three paper sessions and seven pan- 
el sessions that cover a range of edu- 
cational issues in the arts, computer 
science, engineering, and other dis- 
ciplines. The program, which is 
scheduled to run from Wednesday, 
July 31 through Friday, August 2, 
is designed to support educators, 
students, executives, and govern- 
ment officials. 

“Tomorrow's Realities” is the 
name given to a juried gallery of 
virtual reality demonstrations and 
hypermedia exhibits, which is a 
new feature this year. Attendees 
can experience virtual reality, the 
next step beyond passive observa- 
tion of two-dimensional, computer- 
generated displays. The installa- 
tions include architectural walk- 
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Courses 


Listed below are some of the courses to be offered at 


SIGGRAPH ’91: 


Es: 


~ Fundamentals and Overview of Computer Graphics (B) 


© Math for SIGGRAPH (B) 


© Virtual Interface Technology (B) 


© New Media Applications in Art and Design (B) 


© Introduction to Fractals (B) 


© Introduction to Volume Visualization (1) 


© Radiosity (I) 


© Video Technology for Computer Graphics (I) 

© High Definition Television Technology (I) 

© Object and Constraint Paradigms for Graphics (1) 
© State of the Art in Volume Visualization (A) 


© Frontiers in Rendering (A) 


© Fractal Modeling in 3D Computer Graphics and Imaging (A) 
© Motion Synthesis, Planning, and Control (A) 


B = Beginning 


I= Intermediate 


A= Advanced 


Panels 


Listed below are some of the panel sessions to be offered at 


SIGGRAPH ’91: 


© Intellectual Property Rights 


© Computer Graphics: More Un- 
solved Problems 

© Scientific Visualization on Ad- 
vanced Architectures 

© Future Directions of Visual- 
ization Software Environments 

© HDTV: Technologies and 


throughs, molecular models, and 
game systems. Participants receive 
sight, sound, motion, and/or tactile 
input as they move through virtual 
worlds and manipulate virtual ob- 
jects. The hypermedia exhibits take 
attendees on a non-sequential jour- 
ney through ideas and concepts. At- 
tendees can move through the inter- 
active multimedia environments at 
their own pace. 

Another first at SIGGRAPH ’91 
is the combination fine arts and de- 
sign show. SIGGRAPH 91 is pre- 
senting a separately juried category 
for computer-generated design—2D, 
3D, and interactive projects that ap- 


Directions 

© Applications of Virtual Reali- 
ty: Reports from the Field 

© Managing Time in Multi- 
media 

© The Third Dimension: It’s Not © 
a Virtual One 


ply graphics technologies to illustra- 
tion, graphic design, advertising, 
and industrial design. 

The annual SIGGRAPH confer- 
ence is also known as the premiere 
international venue for computer- 
generated animations from artists, 
scientists, and producers from 
around the world. Known as the 
Electronic Theatre, this program 
will be assembled for three nights 
(Tuesday, Wednesday, and Thurs- 
day) of screenings on huge projec- 
tion displays and daytime programs 
in the computer graphics screening 
room. —Laureen Belleville, Associate 
Eaifor 
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IDEK’s MULTIFLAT Series of 21-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 21” Color Monitors reveals their matchless over- 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desk top publishing on your 
Mac or IBM compatible system. 


As you can see below, whether your requirements are 
Simple or complex, IDEK has the Flat Screen Color 
Monitor that’s just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (21” Flat CRT Monitors) 


Model H. Frequency Dot Resolution 
MF-5021 15 to 38kKHz OST.” ~Wgas “Fea 
MF-5121 21 to 50kHz 0.31 1024 768 
MF-5221 30 to 80kHz 0.31. 1280 *'1280 
MF-5321 (A.R.Panel) 30 to 80kHz 0:31. «1280-< 1280 
MF-5421 (A.R.Panel) 30 to 80kHz 0.26 1600 x 1280 
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IDEK — THE FIRST COMPLETE FAMILY 
OF FST COLOR MONITORS 


IDEK also offers its new 
Model MF-5117 17” Flat 
Screen Color Monitor that 
delivers the same superior 
resolution and performance 
as the other members of 
the IDEK lineup. 


IIYAMA NORTH AMERICA, INC. 
650 Louis Drive / Suite 120, Warminster, PA 18974, U.S.A. 
Phone: 215-957-6543 Fax: 215-957-6551 


IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th Fl., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 03-3265-6081 Fax: (81) 03-3265-6083 


IIYAMA EUROPE (Germany) 
Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 


CIRCLE 76 FOR INTERNATIONAL INQUIRIES 


{ 


~~ 


SIGGRAPH '91 
Product Preview 
SIGGRAPH ’91, the 18th Interna- 
tional Conference on Computer 


Graphics and Interactive Tech- 
niques, will be held July 28 through 
August 2 at the Las Vegas Conven- 
tion Center in Las Vegas. For regis- 
tration information call (312) 321- 
6876. 


Picture-Press for Mac 7.0 
Storm Technology has introduced a 
new version of its Picture-Press still 
image compression software. Picture- 
Press 2.0 takes advantage of virtual 
memory under Macintosh System 7.0. 
The new version, which offers support 
for grayscale images, also lets users 
create and store custom image quality 
settings. PicturePress 2.0 runs on Ap- 
ple Macintosh II and SE/30 computers. 
Price: $199. Storm Technology (Moun- 
tain View, CA). 
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Molecular Visions 

Tripos Associates has announced 
Labvision, a molecular visualization 
and discovery system for research labs. 
Bench scientists can implement the 
product for synthesis design. The com- 
pany says that Labvision was recently 
used to develop the molecular blue- 
print for the world’s first active syn- 
thetic enzyme. The product is avail- 
able as software only, or bundled with 
a choice of 3D graphics workstations. 
Hardware options include Silicon 
Graphics, Evans & Sutherland, IBM, 
and VAX/VMS. Tripos Associates Inc. 
(St. Louis, MO). 
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{ 
+ Fieldview 
In Booth #213 at SIGGRAPH ’91, In- 
telligent Light is announcing Field- 
view, an interactive scientific visual- 
ization software system for fluid dy- 
namics. The software is being dis- 
played on IBM, Silicon Graphics, Sun 
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PRODUCTS 


Microsystems, and HP graphics work- 
stations. The company claims that 
Fieldview is the first application-spe- 
cific visualization software on the mar- 
ket. The package can compute a vari- 
ety of scalar and vector functions on 
the field data and represent the results 
as cutting planes, isosurfaces, arrow 
fields, contour lines, streamlines, and 
particle paths. The product is now 
shipping. Price: $5000. Intelligent 
Light (Fair Lawn, NJ). 
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+ Modeling Programs 

In Booth #1049 at SIGGRAPH ’91, 
Dynamic Graphics is introducing the 
Geologic Modeling Program (GMP), a 
graphics software program designed to 
integrate structural geologic surfaces 
and three-dimensional property mod- 
els between structural boundaries. An 
Interactive Surface Modeling module, 
which must be installed with GMP, 
provides surface model generation and 
edit capability to GMP. Models calcu- 
lated in other specialized systems can 


be imported into GMP and integrated 
with data created in GMP for visual- 
ization and analysis. 

The company is also demonstrating 
Interactive Volume Modeling, a graph- 
ics software package that models, dis- 
plays, and analyzes properties that 
vary continuously in three-dimension- 
al space, such as the temperature of 
water or air. 

Price: $44,500 (GMP); $24,000 (In- 
teractive Volume Modeling). Both 
products are available now. Dynamic 
Graphics Inc. (Alameda, CA). 
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Spectral Software 
WTJ Software has introduced Genlsis, 
a set of PC-based tools for presenting 


and interpreting spectral data from 
satellites and airborne imaging spec- 
trometers. GenIsis (General Imaging 
Spectrometry Interpretation Systems) 
software displays images and complete 
spectra simultaneously, suiting it for 
use with remotely sensed data contain- 
ing large numbers of spectral bands. 
GenlIsis runs on IBM-compatible ’386 
and ’486 machines with a minimum of 
640K of RAM. Price: $5000. The prod- 
uct is shipping. WTJ Software Services 
(Denver, CO). 
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Arithmetical Add-On 


Hercules has introduced Superstation 
3D, an arithmetic accelerator display 
board for ISA/EISA-based PCs. The 
company reports that the add-on card 
integrates supercomputer-level com- 
putational abilities with high resolu- 
tion, true color, and real-time render- 
ing, letting users render 3D true-color 
CAD models in real time, and output 
photo-realistic animations in hours in- 
stead of days or weeks. Price: $4495 to 
$5895, depending on memory configu- 
ration. Hercules Computer Technology 
Inc. (Berkeley, CA). 
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+ Two Everex Boards 
Everex is offering two new boards in 
Booth #644 at SIGGRAPH ’91. The 
Viewpoint Premium is designed to run 
in IBM ATs and compatibles and is ca- 
pable of displaying 32,768 colors si- 
multaneously at 800-by-600 pixel reso- 
lution. A 512K version costs $299, and 
a 1M version costs $339. Both versions 
are available. 

The Viewpoint 8514 is capable of 
graphics resolutions up to 1024 by 768 
with 256 colors. It provides VGA pass- 
through and is designed to run on IBM 
ATs and compatibles. Everex Systems 
Inc. (Fremont, CA). 
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at Graphics Controller 

In Booth #2021 at SIGGRAPH ’91, 
Stereographics is introducing the 
GDC-4 PC graphics controller, which 
is designed to convert non stereo-ready 
PC computer-based graphics and/or 
video systems to stereo. Reportedly, 
the product doubles the vertical re- 
fresh rate of the computer’s video sig- 
nal and provides signals for the compa- 
ny’s CrystalEyes stereo viewing sys- 
tem infrared emitter. The product is 
scheduled to ship later this summer. 
Price will be announced at that time. 
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The company is also announcing a 
new stereoscopic 3D camera and re- 
mote operations computer-based view- 
ing system. This camera system in- 
cludes two compact CCD color cameras 
with lenses, 286 PC computer, dual 
camera mounting head, stereo video 
cards, graphics display controller unit, 
and a 14-inch Hitachi multi-scan mon- 
itor. The complete system is priced un- 
der $25,000, with basic system pack- 
ages starting at $15,000. The product 
is available immediately. Stereograph- 
ics Corp. (San Rafael, CA). 
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+ Frame-Grabber 
In Booth #110 at SIGGRAPH ’91, Un- 
ivision is introducing the Chameleon 
real-time, color frame grabber for all 
members of the existing Piranha fam- 
ily of high-performance display con- 
trollers. Chameleon can provide input 
and output in NTSC, PAL, S-VHS, 
RGB, RS-170, and CCIR video formats. 
The Chameleon can also serve as a 
video format converter for grayscale, 
pseudocolor, and true color images. 

Three models of Chameleon are of- 
fered. The UFG-7024 for PC/ATs 
works with the Piranha UDC-7000-TI 
series. The UFG-6024 for the VME bus 
attaches to the UDC-6000-TI series. 
The UFG-8024 for the IBM RISC Sys- 
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tem/6000 connects to all UDC-8000- 
TIs. Prices start at $1595. Volume 
shipments have begun. Univision 
Technologies Inc. (Burlington, MA). 
CIRCLE 169 ON INFORMATION CARD 


PC to TV 

AView Technology has introduced an 
add-on board that converts a PC to a 
TV. The card, DesktopTV, lets users 
access television controls through the 
keyboard. It is capable of receiving any 
NTSC signal, bringing VHF, UHF, ca- 
ble TV, VCRs, video cameras, and oth- 
er analog inputs to the digital comput- 
er screen. DesktopTV comes in two 
versions: multisync and VGA. Sound 
is provided by an external speaker, in- 
cluded in the package. Price: $395. The 
product is shipping. AView Technol- 
ogy Inc. (Buffalo, NY). 
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5 a VGA-to-Video 

Redlake is announcing the Tapecaster 
VGA-to-video conversion board in 
Booths #150 and #151 at SIGGRAPH 
91. The company says that Tapecaster 


is a half-slot size IBM PC/XT card that 
converts the output of VGA to NTSC 
or PAL video. This product does not re- 
quire software. Possible users include 
computer animation artists, desktop 
video producers, corporate trainers, 
multimedia presentation developers, 
and security system developers. The 
product is provided in two versions: 
Tapecaster-NTSC and Tapecaster- 
PAL. Both products are shipping. 
Price: $750. Redlake Corp. (Morgan 
Hill, CA). 
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ae Graphics Expressway 
Lazerus is premiering five hardware 
products in Booth #652 at SIG- 
GRAPH ’91. The Expressway Fast 
Lane ($5000) is a dual-processor, high- 
speed, true-color graphics card for per- 
sonal computers. This 128MFLOP 
product can mix video or standard 
RAM memory in 2M increments, to 
provide users with up to 64M of on- 
board standard memory, plus up to 
16M of video RAM. 

Three related products are Express- 
way-Publisher ($2500), a high-resolu- 
tion, true-color graphics display; Ex- 
pressway-Accelerator ($5000), a pro- 
cessing accelerator that uses the Intel 
i860 graphics chip; and SuperExpress- 
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BE AMONG THE 
FIRST DESIGNERS 
TO ACTUALLY 
HELP DEFINE 
THE NEW AGE IN 
DIGITAL IMAGING. 


The new Kodak Center for Creative Imaging 
in Camden, Maine, is now accepting appli- 
cations for its first course offerings in June, 
July, and August. Here’s a unique opportunity 
to join a small group of original thinkers from 


various disciplines in an exploration of ad- 
vanced imaging technologies. You'll work with 
tools like scanners, image-editing software, 
still video, and digital camera systems. 

You'll work, play, learn, laugh, teach, and 
grow. Youll expand your creative capabilities. 
And in so doing, expand the very possibilities 
of these young media. 

For information on courses, call 1 207 
236-7400, or fax a request to 1 207 236-7490. 
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SIGGRAPH selected renderings of CDRS models for display in its Art and Design Show. 
Come see what the experts call outstanding. 


CDRS Conceptual Design and Rendering System. The computer-aided industrial design system proven in production. 
For more information call: 1-800-367-7460. Booth #1807, SIGGRAPH 
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a RISK-FREE SUBSCRIPTION 
SAVINGS OF 25%!!! 


(S11 Value) 


‘OUR THREE-FREE OFFER!’ 


1. Free Issue. Return the attached order form and receive the 
current issue of CGW FREE! 


2. Free Mousepad. When we receive payment for your 12 month 
subscription, we’ll send you a FREE MOUSEPAD that will make 
your mouse last longer, track faster and glide smoother. 


3. Risk Free Subscription Savings. You can save 25% off the 
regular subscription rate. Plus, if for any reason you wish not to 
receive CGW, simply return the invoice marked ‘‘Cancel’’. You 
owe nothing and get to keep the FREE Issue. What’s more, if 
you decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. 


YES! Send my FREE ISSUE of Computer Graphics World for a RISK-FREE 
look and enter my subscription for: 


FREE! 


[] One Year $34 U.S. 
_] Two Years $61 U.S. 


A 25% SAVINGS OFF THE REGULAR SUBSCRIPTION RATE! 


PLUS, | GET A FREE MOUSEPAD WHEN YOU RECEIVE 
MY PAYMENT! 


Name 


Mouse Not Included 


Company 
Mailing Address 


Please Complete 
These 
Questions 


City 


Ts Which of the following BEST 
describes your Business or 


02 


Industry? (insert on number from 
below.) 
Computer Service including Graphic 
Design, Time Sharing, Data Processing, 
Software and Consulting. 
Computers & Peripherals Manufacturing 
VAR’s, VAD’s, Systems Integrators, 
Dealers and Distributors 
Automotive, Aerospace, Machinery, In- 
dustrial Equipment, Process & Other 
Manufacturing Industries. 
Architecture, Engineering, Construction 
including Space Planning. 


Financial including Banking, Real Estate 3, 


Insurance and Brokerage. 

Distribution including Wholesale, Retail, 
Restaurant and Food Chains. 
Transportation including Rail, Bus, 
Marine, Shipping, Auto Rental, Airline, 
Trucking and Air Freight. 

Utilities, Pipelines, Communications and 
Common Carriers. 


Personal and Business Services including 


Medical, Legal and Accounting. 
Business Services including Printing, 
Publishing, Advertising, and Television/ 
Motion Picture Production and Design 
Studios. 

Scientific & Educational Research. 
Government/Military (Federal, State or 
Local). 

Non-Manufacturing Industries including 
Exploration, Mining, Drilling, Agriculture, 
Forestry and Fishing. 

Educational Institutions. 

Other (Please Specify) 


|] Payment Enclosed 
Acct. # 


Signature 
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2: Which of the following BEST 
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occupation? (insert one letter 
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. Corporate Management 
. Design/Engineering Management 
. Production/Operations Management 
Data Processing Management 
Design/Engineering Staff 
Data Processing Staff 
. Creative/Graphic Design 
. Marketing 
Consulting 
. Other (Please Specify) 
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What are your principal application 
areas for computer graphics? (please 
check all that apply). 

03 LJ Mechanical CAD/CAM/CAE/CIM 
07 LU Electronic CAD/CAE 

11 CO Architectural CAD 

15 L) Mapping 

19 LJ Medical & Science 

23 LJ Business & Presentation Graphics 
27 UL) Video/Film/Animation 
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39 CL Electronic Publishing/Pre-Press 
43 L) Image Processing 

47 U Technical Documentation 

51 C) Training/Simulation 

59 L) Other (Please Specify) 


. Are you involved in specifying, 


authorizing and/or purchasing com- 
puter graphics products and service? 


Yes No 
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Date 
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5. For which products do you have a 

purchasing influence? 

(Check all that apply.) 

04 CL) Software 

08 CL) Printers and/or Plotters 

12 LJ Personal Computers 

16 L) Workstations 

20 !_) Minicomputers 

24 L) Mainframes 

28 _) Boards 

32 LJ Input Devices (including scanners, 
Data Tablets, Digitizers) 
36 LJ Monitors 
40 L) Image Processing Equipment 
44 () Video Equipment 
48 L) Networking Systems/Models 
52 L Storage Devices 
56 CL Presentation Systems (including 

Film Records, Screen Displays) 
60 L) Supplies & Accessories 
68 L) None of the Above 


6. Do you use or plan to purchase one or 
more of the following PC’s/Workstations 
(Please check all that apply): 

01 L) Macintosh/Apple 

05 CL) IBM/IBM compatible 
09 C) HP/Apollo 

13 O DEC 

17 O Sun 
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way ($30,000), one Expressway and 
three Expressway-Accelerator systems. 

The fifth product is a low-cost 
($1500) digital-to-analog I/O controller 
card for robotics and process-control 
applications. 

The company is also showing Radiant 
for the Expressway ($5000), a full-func- 
tion rendering, solid modeling, and ani- 
mation package optimized for the Ex- 
pressway line. The products are avail- 
able now. Lazerus (Berkeley, CA). 
CIRCLE 172 ON INFORMATION CARD 


+ Graphics Board 

In Booth #713 at SIGGRAPH ’91, Peri- 
tek is announcing the VCF-V, a low- 
cost, high-performance, high-resolution 
color graphics board for VMEbus com- 
puters. According to the company, appli- 
cations for the VCF-V include CAD/ 
CAM/CAE, medical imaging, terrain 
mapping, image processing, simulation, 
process control, and animation and spe- 
cial effects. Pricing begins at $1900. 
Availability is 30 days after receipt of 
order. Peritek Corp. (Oakland, CA). 
CIRCLE 173 ON INFORMATION CARD 


+ Fourth Generation 
In Booth #549 at SIGGRAPH ’91, Oc- 
tree is unveiling the SolidsEngine, 
which, according to the company, is 
the first fourth-generation (direct dis- 
play of solids) computer graphics 


board. The company says that the 
product is used for interactive visual- 
ization of large volumetric data sets 
and complex geometric solids at up to 
five frames per second. The board is 
currently available for Sun 3 and Sun 
4 workstations or in a deskside unit for 
Sun Sparcstations, and it can operate 
in a networked X-Windows environ- 
ment. 

The company is also introducing 
TrueSolid, a software package that pro- 
vides solids functions plus user and ap- 
plication interfacing through a GUI and 
a stack-oriented solids construction lan- 
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guage. Price and availability for these 
products were not available at press 
time. Octree Corp. (Cupertino, CA). 
CIRCLE 174 ON INFORMATION CARD 


ae Two-Slot Board 
Megatek is demonstrating the two-slot 
form factor Megatek X-Cellerator/S- 
Bus board in Booth #2003 at SIG- 
GRAPH ’91. The company says that 
this plug-and-play device offers accel- 
erated text and graphics in a multi- 
tasking X Window system environ- 
ment. The board offers 8-bit color and 


supports high-resolution monitors, in- 
cluding 1280 by 1024, 1152 by 900, 
and 1224 by 768. It can be configured 
with 2M, 6M, or 10M of local memory 
for storage of fonts and pixmaps. List 
price with 2M of memory is $3500. The 
company says that beta shipments have 
begun. Megatek Corp. (San Diego). 
CIRCLE 175 ON INFORMATION CARD 


i 

5 Adding Audio 

Optibase is announcing its +Audio 
daughter board for voice and music 
compression/expansion, storage, and 
retrieval in Booth #1452 at SIG- 
GRAPH ’91. The board attaches to the 
company’s Model 100, 500, and 700 
compression/expansion and image pro- 
cessing boards. The company says that 
this combination gives users the abili- 
ty to add voice and music to their ap- 
plications (including medical imaging, 
image databases, and ISDN) along 
with images. Price: $175. + Audio was 
expected to ship this month. Optibase 
Inc. (Canoga Park, CA). 
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+ A Pair of Controllers 
In Booth #2234 at SIGGRAPH ’91, 
Microfield Graphics is introducing the 
Microfield T8V and V8V color graph- 


Dy ODES, 


Frame Accurate 


Perfect Frame Accuracy 
Recording / Editing / Digitizing 


Animation 


2D / 3D / Paint / Multimedia 
Fully Automated Interfaces 


Digitizing 


Sequential Frame Capture 
Rotoscoping / Image Processing 


Desktop Video 


Frame Accurate Video 
Editing / Real Time Effects 


Multi-Platform 


PC / Macintosh / Amiga 
Unix / Ethernet Products 


Solutions 


see Diaquest 
SIGGRAPH # 113 
MacWorld # 1211 Bayside 


New Products and 
Expanded Features 


1440 San Pablo Ave Berkeley CA 94702 
Ph (415) 526-7167 Fax (415) 526-7073 
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We make a video printer for every job, 
because no two jobs are alike. 


In a world where everyone does their job just features, they deliver the sharpest, clearest color 
a little bit differently, we make the world’s largest or black and white images you've ever seen from 
line of video printers to handle virtually any job. computer graphics or video sources. In addition, 
From M.D.’s to mechanical engineers, astronauts you can choose from prints with a 4" x 3" or 
to architects, art directors to film directors, 8" x 6" image size. 
Mitsubisni has a video printer just right for you. Mitsubishi Video Printers. Because no one 
Our family of printers not only offer a wide should have to compromise. For details, call 
variety of useful 1-800-445-0755. 


MITSUBISHI 


PROFESSIONAL ELECTRONICS DIVISION™ 
TECHNICALLY, ANYTHING IS POSSIBLE™ 


©1991 Mitsubishi Electronics America, Inc. 800 Cottontail Lane, Somerset, New Jersey 08873 
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ics controllers for IBM PC/AT and 
compatible computers. Both provide 
1280-by-1024 resolution, 256 colors, 
and support for both DOS- and Unix- 
based windowed environments. The 
T8V features drawing speeds of 22,000 
vectors per second and BLT speeds of 
4.6 million pixels per second. The V8V 
has drawing speeds of 98,000 vectors 
per second and BLT speeds of 19 mil- 
lion pixels per second. 

The T8V and V8V color graphics 
controllers are available for $3195 and 
$3695, respectively. Microfield Graph- 
ics Inc. (Beaverton, OR). 
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ae Minimize Flicker 
In Booth #2403 at SIGGRAPH 791, 
Magni Systems is announcing the 
Flicker Stabilizer option for its VGA 
Producer PC-to-video encoder. The 
company explains that one of the diffi- 
culties in translating PC-generated 
images to video is flicker. Flicker Sta- 
bilizer helps to minimize this effect 
through line-averaging techniques. 
The AT-based version costs $495. 

Flicker Stabilizer is a standard fea- 
ture on the PS/2 version of the VGA 
Producer, which is debuting at the 
show. The company says the product is 
available immediately and costs $2495. 
Magni Systems Inc. (Beaverton, OR). 
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“ae Film Recorders 
In Booth #600 at SIGGRAPH ’91, 
Management Graphics is announcing 
the Solitaire4 TD and the Solitaire8 
TD film recorders. The Solitaire4 TD, 
for high-quality slide production, in- 
cludes the ability to imprint the time 
and date in the sprocket area with the 
use of an internal clock adjustable 
from the front panel. Other informa- 
tion can also be imprinted. SCSI and 
GPIB interfaces are standard. The 
product offers 4000-line, 35mm imag- 
ing in 75 seconds. 

The Solitaire8 TD digital film re- 
corder lets users control several as- 
pects of an image from the front panel, 
including position, size, gamma con- 
trol, and color correction. It also allows 
the user to imprint information in the 
sprocket area, and it includes the SCSI 
and GPIB interfaces. File transport 
format options include 16mm, 35mm, 
65mm, 70mm, 4-by-5 inches, and 8-by- 
10 inches. 

Prices range from $25,000 to 
$50,000. The products are currently 
available. Management Graphics Inc. 
(Minneapolis). 
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Morphing on the Mac 
Specular International has announced 
Infini-D, a 3D modeling, rendering, 
and animation package for the Mac. 
The company says that the software 
sports features previously available 
only for high-end graphics worksta- 
tions. These include use of digitized 
images from a scanner or video as well 
as creation of 3D fractal landscapes, 
mathematical terrains, and rippled, 
bumped, corroded, and 3D solid tex- 
tures. A time-based animation inter- 
face lets users perform full object 
“morphing,” a technique that permits 
interpolation of objects and their sur- 
faces. The product is shipping. Specu- 
lar International (Amherst, MA). 
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Audio System 

Video Associates has introduced the 
MicroKey/A Digital Audio System, a 
board that lets AT PC users add audio 
narration to images created by popular 
graphics software. Output can be 
saved on disk or videotape. Audio and 
graphics files are automatically linked 
and synchronized during playback. 
The company expects the MicroKey/A 
Digital Audio System to be especially 
useful for sales presentations, training 
programs, and video brochures. The 
product is shipping. Price: $1495. Vid- 
eo Associates (Austin, TX). 
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i 
ae Upfront for Windows 

In Booth #1607 at SIGGRAPH ’91, 
Alias is announcing Alias Upfront for 
Windows 3.0, the first 3D application 
for Windows, according to the compa- 
ny. The company says that after hav- 
ing determined the design concept in 
Upfront, the user has extensive input 
and output capabilities to transfer 
ideas to CAD software for detailed 
drawing and modeling. This program 
is file-compatible with the Macintosh 
version. Upfront for Windows runs on 
any IBM PS/2 or AT-compatible and 
requires the Windows 3.0 operating 
system. Price: $995. The program is 
available. Alias Style Division (Toron- 
to, Canada). 
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Video Production 
Digital F/X has announced a new ver- 
sion of Video/FX desktop video produc- 


tion system. Video/FX now includes 
nonlinear editing, enabling users to 
edit and preview programs in real 
time. Available as options are PICS 
animation and A/B roll, a feature that 
allows simultaneous access to two vid- 
eo source tape decks, resulting in 
smooth dissolves from one video clip to 
another. The company expected Re- 
lease 2.0 to ship in June. Price: $9995. 
Digital F/X (Mountain View, CA). 
CIRCLE 1483 ON INFORMATION CARD 
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ae Enhanced Studio 
Alias Research, in Booth #820 at SIG- 
GRAPH ’91, is announcing Alias Stu- 
dio 3.1, software for industrial design. 
Reportedly, Alias’ NURBS geometry 
enables transparent bidirectional data 
transfer with CAD/CAM systems 
through standard file formats, such as 
IGES, VDA, DES, and DXF. In addi- 
tion, the software provides several new 
features. For instance, with the soft- 
wares Advanced Construction Tools 
feature, designers can create long, 
smooth character lines that represent 
the complete form of a design. The 
company explains that a designer can 
construct and refine smaller portions 
of an object while maintaining the in- 
tegrity of the initial concept. 

Another new feature, Advanced 
Evaluation Tools, lets the designer see 
the character, quality, and precision of 
the designs. Surface Evaluation, 
meanwhile, displays a color contour 
plot of the curvature surface, and 
Curve Evaluation continuously plots 
the rate of change of curvature while a 
designer interactively adjusts any 
curve. 

An additional feature, Highlight 
Evaluation, indicates the direction of 
natural surface highlights. 

Alias Studio operates on Silicon 
Graphics’ Iris 3D workstations and 
IBM’s RISC System/6000 series. Price: 
starts at $25,000. The product is cur- 
rently available. Alias Research Inc. 
(Toronto, Canada). 
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3D Charts to Go 

Bloc Publishing has announced 3D 
Charts to Go, a 3D chart and graph 
maker that is compatible with Win- 
dows 3.0. 3D Charts to Go offers 17 dif- 
ferent chart drawing patterns, with 
eight foreground and eight back- 
ground colors. Each chart can exhibit a 
range of values of up to 15 by 150. A 
split screen feature allows users to 
view data while producing a chart. The 
product started shipping February 15. 
Price: $99.95. Bloc Publishing Corp. 
(Coral Gables, FL). 
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Patterns on Screen 

Monarch Computex has introduced the 
PAD System, a CAD/CAM system that 
lets patternmakers work entirely on 
screen. The company says that this 
product replaces traditional pattern- 
making systems, which require pat- 
tern-making to be performed by hand 
and then digitized into a computer. 
The new system runs on Macintosh 
computers and is available in three 
configurations: designer production 
system (PAD System 1500); small pro- 
duction system (PAD System 2001); 
and large production system (PAD 
System 2100). Price: starts at under 
$40,000. Monarch Computex Corp. 
(Glendale, NY). 
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‘> Professional Animation 
In Booth #1017 at SIGGRAPH 791, 
Thomson Digital Image (TDI) is intro- 
ducing Explore Professional Animator, 
a 3D system for high-end post-produc- 
tion and broadcast animation. The sys- 
tem provides polygon and surface mod- 
eling, four different animation pro- 
grams, 3D texturing, 2D mapping, 


high-speed rendering, and image edit- 
ing and output capabilities. In addi- 
tion, the following options are bundled 
with it: Build, a programming lan- 
guage for procedural modeling; Ray, a 
ray-tracing program for rendering im- 
ages with realistic reflections and re- 
fractions; Particle, a program for gen- 
erating particle effects such as snow, 
rain, fire, waterfalls, and explosions; 
Contour, for wireframe animation; and 
Extio, for connection to all peripherals 
supported by Explore. Price: starts at 
$35,000. The product is shipping. 
Thomson Digital Image (New York). 
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Cadkey Software 


Cadkey has announced a family of in- 
tegrated manufacturing products 
called Engineering Systems Applica- 
tions. According to the company, these 
products capture formerly complex 
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analytical procedures and reduce them 
to simple, interactive computer pro- 
grams that can be used by engineers 
and non-technical manufacturing per- 
sonnel. The first two currently avail- 
able applications in this family are 
Stress/Strain and Heat Transfer. 
Planned pricing for the Engineering 
Systems Applications products is in 
the $5000 range. The company says 
that initial rollout pricing is from $495 
to $995, depending on the application 
and hardware platform. Cadkey Inc. 
(Manchester, CT). 
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+ Two from AT&T 

AT&T Graphics Software Labs is an- 
nouncing Cinema and Rio Animator 
software in Booth #817 at SIGGRAPH 
91. The company claims that Cinema 
brings the quality and sophistication of 
a professional editing suite to the desk- 
top. Reportedly, with Cinema, a Macin- 
tosh computer, and a NuVista videogra- 
phics board, the user can accurately 
edit segments of a videotape, then 
combine these segments with broad- 
cast-quality wipes and fades to produce 
high-impact video productions. Price 
and ship date were not determined as 
of press time. 

Rio Animator brings broadcast-qual- 
ity, frame-accurate 2D animation to 
the PC platform. Users can combine 
scanned or captured images with vec- 
tor-based text and objects to create the 


basic scene, then scale, rotate, flip, 
stretch, duplicate, and move objects to 
create the animation sequence. Rio 
Animator works on the theory of key- 
frame animation. Price: $1495. Rio Ani- 
mator is currently shipping. AT&T 
Graphics Software Labs (Indianapolis). 
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Video System 
Fluent Machines has released a sys- 
tem that integrates full-motion digital 


video and audio into DOS/Windows 
networked applications. The new sys- 
tem incorporates two PC/AT-compati- 
ble boards, systems software, an appli- 
cation programming interface, net- 
work software, and development tools. 
Video processing and management are 
offloaded from the PC processor and 
bus, freeing the computer for other ap- 
plications and supplying the video 
with specialized attention. Video capa- 
bilities of the product include real-time 
compression and decompression, edit- 
ing utilities, and support for video cap- 
ture and network playback. Fluent 
Machines Inc. (Framingham, MA). 
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New Framework 
Computervision has introduced a new 
version of its Theda software for elec- 
tronic design. In Revision 2.0, Theda 
has been enhanced with Design Desk 
Framework, an open system that in- 
cludes software for schematic capture, 
packaging, and net listing. An optional 
Design Desk Toolkit supplies utilities 
for user interface customization and 
for incorporation of third-party and 
user-developed tools. The product is 
scheduled for third quarter shipment. 
Price: $12,500 (Design Desk Frame- 
work); $15,000 (Design Desk Toolkit). 
Computervision (Bedford, MA). 
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§ 
e Animator Pro 
In Booth #207 at SIGGRAPH 791, Au- 
todesk is introducing Autodesk Ani- 
mator Pro, a suite of software tools for 
creating 2D animations or adding 
them to multimedia presentations. 
This product is designed for ’386/486- 
based machines and incorporates sev- 
eral advanced features. With user-in- 
stallable device drivers, users can se- 
lect a screen resolution of up to 1024 


by 768. Animator Pro adds enhanced 
font support, extensive zoom editing, 
new animated cel capability, and im- 
proved “tweening,” a way to animate 
one object into the shape of another. 
Price: $795. Autodesk Animator Pro 
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See Cyberware’s High Resolution 
Color 3-D Scanners in operation at 
SIGGRAPH '91. We're in booth #1923 


8 Harris C 
Monterey, CA ei 
408-373-1441 
Fax 408-373-3582 
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was expected to be available in the sec- 
ond quarter of 1991. Autodesk Multi- 
media Division (Sausalito, CA). 
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Multimedia Authoring 

V Graph has announced an enhanced 
version of its Virtual Video software 
for multimedia PC authoring. Version 
3.5 has a new GUI that combines text- 
based scripting tools with an interac- 
tive paint program model. The compa- 
ny says that the paint program model 
is designed to let the author view a 
presentation as it is created. For users 
who prefer a text interface, the pro- 
gram still works in the original text 
mode. A set of 25 fonts is included in 
the package. Price: $199. The product 
was expected to ship in April. V Graph 
Inc. (Westtown, PA). 

CIRCLE 193 ON INFORMATION CARD 


{ 

5 Video Production 
Truevision is announcing Videoscript 
in Booth #1013 at SIGGRAPH ’91. 
The product is a software program that 
provides point-and-click assembly for 
composing video presentations using 
the Truevision NuVista series video- 
graphic cards. Videoscript requires 
System 6.0.5, 32-bit QuickDraw ver- 
sion 1.2 or later, and 384K of Macin- 
tosh system memory. Price: $495. The 
product is available. 

The company is also previewing Vid- 
eo Maker software for the Targa+. 
Truevision Inc. (Indianapolis). 
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MacroMind Director 3.0 


MacroMind has announced a new ver- 
sion of its MacroMind Director multi- 
media authoring tool. MacroMind Di- 
rector 3.0 offers substantial support for 
the Apple Macintosh System 7.0 oper- 
ating system. The package also works 
with AppleShare, letting users share 
files across networks. Other enhance- 
ments include anti-aliasing, image 
blending, and new paint and memory- 
management capabilities. Price: $995. 
The product was scheduled to ship in 
mid-summer. Macromind Inc. (San 
Francisco). 

CIRCLE 195 ON INFORMATION CARD 


*” Color Correction 
In Booth #2615 at SIGGRAPH ’91, 
F&S is introducing PreHue, a soft- 
proofing program, and its companion 
color correction program, The Kolorist. 
PreHue allows the user to view an im- 
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age within the color space of SWOP 
standards. The Kolorist creates high- 
quality, color-corrected halftones of 
Targa images. The Kolorist and Pre- 
Hue are sold as one package for $2455. 
The package is currently available. 
F&S Inc. (Columbus, GA). 
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Publisher’s Paintbrush 2.0 
ZSoft has announced Publisher’s 
Paintbrush Version 2.0, a PC paint 
package that allows creation of true 
24-bit images and photos with up to 
16.6 million colors or 256 shades of 
gray. The images can be integrated 
into almost any word processing, page 
layout, or database application that ac- 
cept graphics files. The company says 
that the software includes its best-sell- 
ing traditional paint tools. Also offered 
are gradient fills, 3D tiling, and tools 
for cloning specific areas of an image. 
The package works with all 16-bit and 
24-bit video displays supported by 
Windows. Price: $495. The product is 
shipping. ZSoft Corp. (Marietta, GA). 
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4 Hi-Res Software 


Ron Scott Inc. is showcasing Hi- 
resQFX image processing and special 
effects software in Booth #2013 at 
SIGGRAPH ’91. New features include 
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Lasso, which applies effects, color cor- 
rection, and image processing to irreg- 
ularly shaped areas and can be used 
for cropping and image composition. 
Multiple Lasso areas can be created 
and used together. “Brushes” includes 
pressure-sensitive and soft- or hard- 


edged airbrushes in sizes up to a 63- 
pixel radius. “Clone” copies from one 
part of the image to another. “Pull” 
simplifies tasks such as extending 
edges or closing gaps. “Get” lets the 
user paint repeatedly with any part of 
the image. “Filter” brushes allow the 
user to blur, sharpen, explode, or spot 
images. And Dodge works like the 
darkroom tools used for dodging and 
burning. Price: $1000 (Targa+ or 
Targa 16/24/32); $1250 (ATVista). The 
product is currently shipping. Ron 
Scott Inc. (Houston). 
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Freelance Graphics for DOS 


Lotus Development Corp. has an- 
nounced a new version of its Freelance 
Graphics for DOS software. Release 
4.0 features a WYSIWYG environ- 
ment that lets users view actual colors 
and fonts while they work. Other en- 
hancements include direct manipula- 
tion of charts and objects. Availability 
was slated for the second quarter. 
Price: $495 (Standard Edition); $695 
(Server Edition); $395 (Node Edition); 
$99 (upgrade from Freelance Plus, 
Graphicwriter II, and competitors’ 
products before September 30); $119 
(upgrade after September 30). Lotus 
Development Corp. (Cambridge, MA). 
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il Wasatch Portfolio 

In Booth #123 at SIGGRAPH 791, Wa- 
satch is announcing Wasatch Portfolio 
software Version 2.2. Highlights in- 
clude the warp tool, special effects fil- 
ters, typesetting on a curve, and cutter 
and welder drafting tools. The screen 
redraw speed in the new version is 
from 40 to 300 percent faster than the 
earlier version of the product. The re- 
lease is available for 80386- and 
80486-based computers that have at 
least 4M of memory. Price: $6995. The 
product is shipping. Wasatch Comput- 
er Technology (Salt Lake City). 
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ae Easy Watercolors 

In Booth #220 at SIGGRAPH ’91, Axa 
Corp. is introducing Axa Watercolor, a 
watercolor paint software package. 
The company says that the program 
uses the water, sponge, and brush met- 
aphors. This offering includes a com- 
plete set of watercolor brushes on- 
screen with controllable amounts of 
water and color for each brush. An on- 
screen palette lets the user blend col- 
ors using paint and water. The pro- 
gram also includes a layering capabili- 
ty so that components of an illustra- 
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if your computer 
applications are 3D, then 
your interface should be 
3SPACE® from Polhemus. 
That's because 3SPACE 
emulates the way you 
naturally interact with the 
world around you, using 
the most intuitive device 


yet created... your hand! 


THE 


NATURAL 


3D 


INTERFACE 


3SPACE input devices allow 
you to digitize objects, manip- 
ulate 3D images, and create 
whatever you can imagine 
simply by “drawing in space.” 
Unlike a mouse, trackball, 
joystick, 2D tablet, or con- 
trol knob, 3SPACE doesn’t 
limit your imagination to 
your desktop. Moreover, 
35SPACE operates as you 


do... in real time and 3D. 


OEMs, VARs, systems in- 
tegrators, software devel- 
opers: Create total solu- 
tions for your customers’ 
needs... in CAD, engineer- 
ing, video animation, ar- 
chitecture and industrial 
design, virtual environ- 
ments, simulations, ro- 
botics, medicine, science, 


and more. Already widely 


used and proven in the aero- 
space and medical indus- 
tries, 3SPACE is now at the 
leading edge of advanced 


computer applications. 


3SPACE is at hand now... 
ready to ship in quantity 
for almost every applica- 
tion, including customized 
designs to meet your spe- 


cific needs. 


Call us to find out more 
about how 3SPACE can 
turn your hand into the 
perfectly natural 3D 


interface. 


POLHEMUS 
Box 560 

Colchester, Vermont 05446 
T.802.655.3159 
F.802.655.1439 


See us at Siggraph '91, Booth Number 737 
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tion can be saved separately on disk 
for easy revision. The product was 
originally announced in February, but 


the company has recently ported the 
software from Vista to VGA. Price: 
$295. The software is currently avail- 
able. Axa Corp. (Irvine, CA). 
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Beyond Bird 

Ascension Technology Corp. has an- 
nounced The Flock of Birds, an addi- 
tion to its Bird input device, which is 
used to manipulate and control images 
in interactive graphics workstations 
and virtual reality displays. Bird is 
able to measure the position and orien- 
tation of a tiny receiver referenced to a 
fixed transmitter. A Flock of Birds ex- 
tends this capability, allowing the si- 
multaneous tracking of up to six tiny 
receivers by up to six transmitters. 
Price: $5182. Ascension Technology 
Corp. (Burlington, VT). 
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sd Celco’s Professionals 
In Booth #620 at SIGGRAPH ’91, 
Celco is introducing the Professional 
series of digital color film recorders. 
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The Celco Professional 8EL is designed 
for presentation and animation film 
recording applications. The unit incor- 
porates a Direct Memory Access com- 
munication link that provides data 
rates of 4.2M per second. The company 
claims that color imaging for 35mm re- 
quirements can be accomplished in 
less than 12 seconds. 

The 16EL is designed for ultra high- 
resolution presentation and animation 
film recording applications. 

The 20ML incorporates light-emit- 
ting engine (LEE) imaging technology, 
which, according to the company, pro- 
vides the user with the most accurate 
36-bit color available. LEE technology 
with proprietary apochromatic optical 
filter assembly coupling to film is fea- 
tured in the 30ML product. 

For the most demanding scientific 
digital color film recording applications, 
the company offers the 45ML. And the 
T7OML is designed for committing virtu- 
al reality applications to film. 

Price: $64,840 (8EL); $87,260 
(16EL); $109,420 (20ML); $132,110 
(30ML); $176,940 (45ML); $210,530 
(7OML). The products are shipping. 
Celco, Pacific Division (Upland, CA). 
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Engineering Scanning 

Formtek Inc. has introduced Quick- 
scan LDS Subsystem, a turnkey meth- 
od of capturing large engineering 
drawings. The system incorporates a 
document scanner, scan control soft- 
ware, a device driver, and network in- 
terface. Capabilities include single 
scanning, batch scanning, automatic 


ware view capability with interactive 
threshold adjustment, and dynamic 
thresholding, or automatic contrast ad- 
justment, to compensate for poor quali- 
ty of original engineering drawings. 
Formtek (Pittsburgh, PA). 
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Venice 
Getris Images has announced Venice, 
an integrated hardware and software 
system that offers a range of graphics, 
animation, and video possibilities. 
Users can mix and match modules that 
include a 144-bit/pixel paint program, 
real-time 2D animation, video coding/ 
decoding, machine controllers, and in- 
terfaces to 3D systems. Among the ad- 
ditional product capabilities are multi- 
layer digital compositing, up to 11 in- 
dependent 32-bit framestores, and sup- 
port for 3D modeling and animation 
from other systems. The product is 
shipping. Getris Images (Los Angeles). 
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ae New Hoops 

Ithaca Software is introducing version 
3.0 of its Hoops Graphics System in 
Booth #831 at SIGGRAPH ’91. This 
new version includes support for polyg- 
onal shells and meshes, smooth shad- 
ing, false color plots, and fringe plots. 
The company claims that graphics 
software developers, for the first time, 
can attain true Gouraud shading in a 
single application across 15 different 
desktop computing platforms. Hoops 
Version 3.0 for PCs and Macintoshes 
costs $2100. The workstation version 
costs $4200. Version 3.0 is available. 
Ithaca Software (Alameda, CA). 
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Moby Brick 


Ergo Computing Inc. has announced 
Moby Brick, which the company 
claims is the world’s smallest 486. 
Moby Brick is targeted at users who 
want portability along with high per- 
formance. The company says that the 
product’s 8.7-pound core module fits 
into half a standard briefcase. To oper- 
ate the computer in two locations, such 
as the office and home, the user need 
only keep a monitor and keyboard at 
both sites. Moby Brick is available in 
20MHz *486 SX and 33MHz ’486 DX 
versions. Price: ranges from $3995 
(486SX without keyboard and moni- 
tor) to $5595 (486 DX, complete sys- 
tem). The product is shipping. Ergo 
Computing (Peabody, MA). 
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Distributed Rendering 
Applied Visual Computing has an- 
nounced RenderNet, a software system 
that can distribute batch processes, in- 
cluding animation frame rendering, to 
multiple CPUs on a stand-alone work- 
station or Ethernet LAN. RenderNet 
is a set of Daemon-level programs that 
distributes between most Unix sys- 
tems that support TCP/IP and NFS, in- 
cluding Cray, DEC 5000, Silicon 
Graphics, IBM, Sun, and others. The 
software can also distribute a variety 
of other executables, such as Wave- 
front’s Image program. Applied Visual 
Computing Inc. (Menlo Park, CA). 
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Intergraph Imaging 
Intergraph has introduced the Image- 
station 6187, an image processing sys- 
tem that allows vector and raster data 
to be viewed and manipulated in par- 
allel on a single screen. The system 
combines Intergraph’s Series 6000 
RISC-based workstation and Edge II 
graphics subsystem with image pro- 
cessing technology from Visual Infor- 
mation Technologies (Plano, TX). The 
new system runs at 300 MIPS and 18 
MFLOPS, and features 24-bit color and 
8-bit overlay capabilities. The product 
was slated to ship in April. Price: 
$107,000. Intergraph (Hunstville, AL). 
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Scanning and Plotting 

Novacad has introduced Novascan, a 
Unix-based software engineering sys- 
tem that combines the company’s No- 
vaEdit raster editor with drivers for 
large-format scanners and plotters. 
Drivers are available for scanners 
from Contex, Vidar, and Scangraphic, 
and for plotters from Hewlett-Packard, 
Versatec, and Calcomp. Novascan can 
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¥ 24-bit true-color frame 
buffer with output LUTs 
and four overlay planes 


¥ NTSC (640 x 480) or PAL 
(768 x 576) resolution 


/ RS-170 (or CCIR) R/G/B/Sync # 
outputs 


¥ True broadcast-quality 
composite and Y/C (S-VHS) 
outputs 


¥ Genlock capability 
¥ On-board serial I/O port 


¥ Single MicroChannel” slot 
construction 


v¥ AIX” device driver and 
documentation included 


¥ Developer’s support program 


Discover how your application can 
create color by numbers with the 
VideoGenesis/24™. For the complete 
picture, call us today at (201) 701-0477. 


PHOTRON 

P.E. Photron Synesis, Inc. 

1324 S. Winchester Blvd. P.O. Box 1008 
Suite 103 Chatham, NJ 07928 
San Jose, CA 95128 (201) 701-0477 

(408) 370-1364 
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Photron, the Photron Logo, and VideoGenesis/24 are trademarks of Photron Ltd. 
Synesis and the Synesis Logo are registered trademarks of Synesis, Inc. 


RISC System/6000, MicroChannel, and AIX are trademarks of International Business Machines Corporation. 


be purchased as a turnkey system, or 
as separate components. The product is 
shipping. Price: starts at $60,590 for a 
turnkey system (including Novacad 
software, a 12MIPS HP workstation, 
and a D-size scanner and plotter). No- 
vacad (Burlington, MA). 
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PIX Perfected 


Agfa has announced an enhancement 
of its PIX image processing system. 
The system’s workstation has been up- 
graded from a Sun 386i to a Sun Sparc- 
station 1+, and the move has been 
supported with two software releases. 
The company predicts that the transi- 
tion to a more powerful platform will 
double productivity. The software re- 
leases include a Sparcstation-based file 
server and a new version of PIX work- 
station software. Both the AgfaServer 
and Version 1.2 of the PIX software in- 
clude Postscript connectivity via Eth- 
ernet as a standard feature. The up- 
graded workstations and the Version 
1.2 software were expected to ship by 
April 5 and will maintain the current 
list price. Agfa (Wilmington, MA). 
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* VICOM Imaging 
In Booth #2034 at SIGGRAPH 91, Vi- 
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com is debuting an integrated image 
processing system. Sun Microsystems 
has granted Vicom a license to inte- 
grate the SunVision visualization soft- 
ware and Sun’s multiprocessor MVX 
visualization accelerator into Vicom’s 
Master Image Data Server. The Vicom 
product can now transparently acceler- 
ate imaging applications that run on 
Sun workstations. Price: $65,000. The 
product is expected to ship in Novem- 
ber. Vicom Systems (Fremont, CA). 
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HP Workstations 

Hewlett-Packard has extended its HP 
Apollo 9000 Series 400 family with 
three new workstations. Model 425e is 
a Unix-based system targeted at the 
commercial, desktop publishing, 
CASE, and entry-level CAD markets. 
The other new workstations, desktop 
model 425t GRX/CRX and deskside 
model 425s GRX/CRX, are designed 
for engineering customers, and supply 
the same 2D grayscale and color 
graphics available on the company’s 
new HP Apollo 9000 Series 700 PA- 
RISC workstations. Price: $5490 and 
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system to design professional 3D-WINDOWS applications. 


Z-PHIGS is an enhanced implementation of the 3D-graphics 
standard PHIGS. A powerful library with device-independent 
2D/3D functions and a highly optimized data management & 
display system save you years of graphics development time. 
Sophisticated rendering tools like Lighting, Shading, Surface 
Properties, NURBS, Texture Mapping enable you to create 
realistic images that have not been possible on the PC before. 


Introductory price for Microsoft WINDOWS 3.0 is only $1590! 
WISE Software, Seelandstr. 3, 2400 Libeck 14, Germany, Phone (49)451-3909-413, Fax-499 
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up (Model 425e); $8990 and up (Model 
425t); $21,490 and up (Model 425s). 
The product was expected to ship in 
June. Hewlett-Packard Company 
(Palo Alto, CA). 
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m Video Printers 

In Booth #1826 at SIGGRAPH 791, 
Mitsubishi is presenting the CP-110U 
and the CP-210U color video printers. 
The CP-110U uses sublimation dye 
thermal transfer technology and is tar- 
geted for use in CAD/CAM computer 
imaging, medical endoscopy, color-flow 
Doppler diagnostics, and security and 
identification. The printer employs 
Mitsubishi’s proprietary auto-scanning 
technology, which allows the printer to 
adjust automatically to any input 
source with a scanning rate up to 
36KHz. The CP-110U is priced at 
$3400 and is available for immediate 
delivery. 

The CP-210U combines high resolu- 
tion with large print size, a 16.7 mil- 
lion color palette, and the ability to 
fine-tune its performance to accommo- 
date a variety of input sources. The 
printer has the capabilities for endo- 
scopic, color-flow Doppler, and comput- 
er graphics images, and three gamma 
curve settings optimize its performance 
to match the source. The CP-210U is 
priced at $7700 and is available imme- 
diately. Mitsubishi Professional Elec- 
tronics Division (Somerset, NJ). 
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Xerox Plotter 

Xerox Engineering Systems has an- 
nounced Versatec CADColor, a color 
electrostatic E-size plotting system for 
Sun Sparcstations and IBM-compati- 
ble PCs. The company reports that the 
product’s 300 points per inch (ppi) reso- 
lution allows high definition and high 
resolution without the higher data 
transfer rates required by 400 ppi. 
Other features include unattended op- 
eration, automatic cutting and rolling, 
and variable line widths that let users 
accent important information. CAD- 
Color includes a plotter, an interface 
board, a driver, and software. The 
product was scheduled to ship in June. 
Xerox Engineering Systems (Santa 
Clara, CA). 
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Mutoh Plotter 

Mutoh has announced the iP-210, a B- 
size plotter with an optional IC mem- 
ory card buffer. The memory cards, 
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which are available in 128K, 256K, 
and 512K versions, can store plotting 
data as “files.” Users can plot from the 
files in the buffer, leaving the comput- 
er free for other projects. The new iP- 
210 B-size personal plotter also boasts 
a 24K internal buffer, a 27.8 inches/se- 
cond plotting rate, a distance accuracy 
of 0.15 percent, and a plotting area of 
17.7-by-12.9 inches. The product is 
shipping. Price: $1395. Mutoh North 
America Inc. (Elk Grove Village, IL). 
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Postscript Printers 

QMS has announced two new printers, 
both based on Canon eight-page-per- 
minute engines. The QMS-PS 815 and 
QMS-PS 825 can switch automatically 
between Postscript, PCL, and optional 
emulations. Each printer has 45 resi- 
dent typefaces and supports letter, le- 
gal, and A4 paper sizes. RS-232C, Cen- 
tronics parallel, and Appletalk inter- 
faces are simultaneously active and 
come with user-configurable input 
buffers. The PS 815 has one paper tray 
and the PS 825 has two. Both products 
were scheduled to ship in March. 
Price: $4995 (QMS-PS 815); $5995 
(QMS-PS 825). QMS Inc. (Mobile, AL). 
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Unattended Plotting 


Optrotech has introduced a system 
that performs unattended plotting and 
stripping of Postscript files. The Sprint 
110 includes the Imposetter plotter, 
plus an electronic page assembly sta- 
tion. The plotter is an external drum 
laser that is driven by a software- 
based raster image processor running 
on a Sparcstation. Postscript pages can 
be output from the Imposetter, over a 
standard LAN interface, to the station, 
which operates on a Macintosh II. The 
station performs the stripping, defin- 
ing any imposition, press sheet size, or 
number of pages. Price: $250,000 to 
$300,000. The product is expected to 
ship in September. Optrotech (Billeri- 
ca, MA). 
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Dry Plotter 

Zeta Graphics Corporation has an- 
nounced a D-size monochrome plotter, 
available in two models. The company 
claims that the use of direct thermal 
technology, a dry plotting process, 
gives the Zeta 2400P and Zeta 2400R a 
plotting speed six times higher than 
that of electrostatic plotters, plus supe- 
rior line and text quality. The Zeta 
2400P is designed for high throughput 
and networked environments. The 
Zeta 2400R is a ruggedized machine 
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for field and lab work. Both units are 
being shipped within 30 days of order. 
Price: $14,850 (Zeta 2400P); $21,000 
(Zeta 2400R). Zeta Graphics Corp. 
(Martinez, CA). 
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{ 
+ Color Video Printer 

In Booth #2213 at SIGGRAPH 791, 
Eastman Kodak is announcing the 
SV6510 color video printer. The print- 
er uses continuous-tone, thermal print 
technology and includes a wired re- 
mote connector, capability for printing 
multiple copies of individual images, 
switchable full-color/gray-scale print- 
ing, and a single image/quad image se- 
lector switch. The user can make RGB, 
black level, contrast, and color balance 
adjustments. According to the compa- 
ny, the new printer is designed for use 
with a broad range of video and digital 
input sources. It accepts both standard 
NTSC and RGB video signals. This ta- 
bletop unit uses thermal sublimation 
technology. The Kodak SV6510 color 
video printer is available now. Price: 
$4500. Eastman Kodak Co. (Rochester, 
NY). 
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Flat-Bed Plotter 


Roland Digital Group has introduced 
an A- to E-size, eight-pen/pencil flat- 
bed plotter. The DPX0-4600 runs at up 
to 26 inches per second and provides 
mechanical resolution of up to 0.0001 
inch per step. Controls on the LCD 
panel let users adjust for axis align- 
ment and calibrate 0.01 percent dis- 
tance accuracy for any defined line 
length. The plotter supports all media 
and thicknesses, from tracing paper to 
thin cardboard. Release was expected 
in mid-1991. Price: $14,995 (DPX- 
4600); $100 (DPS-460 stand). Roland 
Digital Group (Irvine, CA). 
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E-Size Plotter 

Graphtec Precision Image has an- 
nounced the TM1010, an E-size ther- 
mal plotter. According to the company, 
the TM1010 is aimed at providing 
wide-format, high-resolution, high- 
speed plotting to the architectural, me- 
chanical engineering, and geophysical 
markets. The product offers 400dpi 
resolution and comes with special 
drawing processors for quick through- 
put. The company says that a typical 
E-size drawing can be produced in 


three to five minutes. The product is 
shipping. Price: $22,995. Graphtec 
Precision Image (Chicago). 
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~ Panasonic Monitors 
In Booth #1226 at SIGGRAPH 791, 
Panasonic is introducing a complete 
family of multi-scanning color moni- 
tors equipped with microprocessors. 
Designed for use in the PC and CAD 
markets, the family includes a 20-inch 
CRT and 17-inch and 21-inch flat 
square CRTs. The company says that 
the monitors are applicable to any tim- 
ing mode between the horizontal scan- 
ning frequencies of 30KHz and 64KHz, 
and vertical scanning frequencies of 
50Hz and 90Hz. They feature 16 digi- 
tal preset modes, eight of which are set 
to the industry standards of VGA 
through high-resolution 1280 by 1024. 
The 20-inch monitor (TX-2013MA) is 
currently available. The 17-inch and 
21-inch versions (TX-1703MA, TX- 
2103MA) are expected to be available 
in the second quarter of 1991. Pana- 
sonic Industrial Co. (Secaucus, NJ). 
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5 PEX Terminal 


The Network Displays Technology Di- 
vision of Tektronix is showing the 
TekXpress XP29P PEX terminal in 
Booth #1407 at SIGGRAPH ’91. The 
terminal is designed for the develop- 
ment of distributed 2D and 3D applica- 
tions. The XP29P features a multiple- 


processor architecture and comes stan- 
dard with 7M of memory (expandable 
to 39M), 128K of ROM, an IBM 101- 
key or VT200 keyboard, and a three- 
button mouse. Price: $5995. The termi- 
nal was expected to be available at the 
end of June. Tektronix Inc., Network 
Displays Technology Division (Wilson- 
ville, OR). 
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+ Barco Displays 
In Booth #840 at SIGGRAPH ’91, 
Barco is introducing a number of new 
products. Calibrator II is a series of 
high-resolution color displays for color- 
critical imaging applications. The Cal- 
ibrator II is an upgraded version of the 
20-inch Calibrator monitor series and 
is equipped with an Invar mask CRT. 
Resolution is 1280-by-1024 pixels, 
with scan frequencies of up to 78KHz. 

The new CCID7351B is a 19-inch 
color display that has a horizontal fre- 
quency ranging from 15KHz to 
36KHz. This dual-scan monitor allows 
for all its visual parameters to be opti- 
mized in two graphics standards. The 
CCID7351B comes in two versions: one 
with a normal-persistence tube and 
one with a long-persistence tube, the 
latter of which reduces interlaced flick- 
er. Barco Inc. (Kennesaw, GA). 
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Image Way 

Prime Computer has introduced Image 
Way, a document imaging and man- 
agement system that is fully integrat- 
ed with the company’s database man- 
agement system (DBMS), Prime Infor- 
mation. Image Way lets users convert 


PRODUCTS 


paper-based information into electron- 
ic images for storage, and recall the 
images along with records from Prime 
Information and other DBMS applica- 
tions. The new system is a series of 
modular components that includes 
scanners, fax servers, printers, PCs, 
LANs, and optical storage subsystems. 
Configurations are tailored to individ- 
ual needs. Price: $170,000 (entry level 
system); $600,000 (typical system). 
The company said the product will 
ship by August 5. Prime Computer Inc. 
(Natick, MA). 
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3D Development Kit 

Silicon Graphics has announced a new 
kit that lets application developers cre- 
ate interactive 3D graphics on the 
company’s Intel-based PCs. The Irisvi- 
sion DOS Software Developers’ Kit is a 
DOS implementation of the Iris 
Graphics Library (GL) application pro- 
gramming interface, which runs on 
Silicon Graphics’ workstation product 
line. The company states that the new 
kit is source code compatible with the 
GL, making it easy to port applications 


from a workstation to a DOS PC. Price: 
$2895. The product is shipping. Silicon 
Graphics (Mountain View, CA). 
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Computer Talk 

Voice Dynamics Corp. has announced 
MicroDyn II, a system that lets CAD/ 
CAM operators “talk” to their comput- 
ers, freeing their hands from the 
mouse or keyboard. The MicroDyn II 
voice recognition system can be 
trained by the user to recognize a vo- 
cabulary of up to 1000 voice com- 
mands. The system consists of a small 
external processor that connects to the 
serial port. The processor operates 
with ’86, ’88, ’286, ’386, and ’486 IBM- 
compatible stand-alones and networks. 
Price: $1995. The product is shipping. 
Voice Dynamics Corp. (Irvine, CA). 
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Earth Images 

Meridian Data has announced Govern- 
ment Raster Image Processing Software 
2 (GRIPS 2), a collection of 250 images 
on a CD-ROM disc. GRIPS 2 can be ac- 
cessed on a Macintosh, VAX computer, 
or IBM-compatible PC. Price: $49.95 
($39.95 for government and education us- 
ers). Meridian Data (Scotts Valley, CA). 
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Reprints of articles that have appeared in 


COMPUTER GRAPHICS WORLD can easily 


_ become an important means of 1 increasing your 
marketing results. Complete reprint service is 
lable to you at a very low cost. 

There are innumerable ways CGW’s reprints can 
be of vital assistance to your company’s total 
_ marketing program. They are exceptionally 
valuable promotion pieces, particularly when you 
se them as part of a CGW Direct Mail Program. 

re are some uses that just scratch the surface of 


ie many ways you can make reprints go to work for 


: _ you and build your company’s profits. 


_ APenriWell Publication — 


a Direct mail to customer and prospect lists 

m Trade show handouts = Envelope stuffers 

m Leave-behind pieces m Direct mail to stockholders 
w Sales tools for sales staff m Use at company 
meetings m Publicity releases — 

= Demonstrate market superiority m Direct mail to 
special lists m Follow-up on inquiries about your 
product m Announce a new product development 


These are just a few of the ways you can 
strengthen your company’s position as a leader in 
your market. Fast, high-quality service for all your 
reprint needs are available through PennWell’s 
Reprint Service. — 


FOR DETAILS, CONTACT June Bozarth, PennWell Publishing Company 
P.O. Box 1260 © Tulsa, Oklahoma 74101 © 1-800-759-7095 USA ® (918) 835-3161 Ext. 379 
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If you make your living making slides and 
other presentation visuals, your day can quickly 
turn into a juggling act. 

Some people hand you a stack of scribbles: 
“The numbers are all there, just turn ’em into 
graphics.” 

Some people give you a floppy from their | 
Mac or PC: “I pulled some notes together, just | 
give ’em some polish.” 

To make things a little more interesting, some 
people want to send graphics files by network or systems up and running. No dropping the 
modem: “The work’s all done, just shoot ‘em.” ball in the eleventh hour. 

And while one person wants 35mm slides, Af kb You see, at Autographix, we know that 
the other wants color overheads. One needs th = our success in the marketplace depends on 
handouts, the other needs thumbnails for speake 7 your success in the workplace. It’s a simple | 
support. Someone else wants posters. Or color prints. philosophy, but one that has made Autographix #1 in | 


Not to worry. Autographix makes jug- 
gling easy. We tie it all together with 486- 
based workstations for graphic design and 
enhancement. Direct imaging systems for a 
single, integrated solution across DOS, 
Mac, and Windows environments. And 
output devices to meet any volume or 
media requirement. 

Just as important, you can count on a 
world-class support organization to keep your 
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Or 4x5s. presentation graphics systems. 
Of course, presenters do have one thing in So, no matter what your clients toss your way, 
common: “I gotta have these ASAP.” Autographix helps you look like a star performer. 


AUTCGRAPHIX 


In Partnership with the Graphics Professional 


—= =e << se | 
Autographix Inc. 63 Third Avenue, Burlington, Massachusetts 01803 617-272-9000 


Aldus is a registered trademark of Aldus Corporation. Corel is a registered trademark of Corel Systems Corporation. Harvard Graphics is a registered trademark 
of Software Publishing Corporation. PowerPoint is a registered trademark of Microsoft Corporation. 
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Accurate, Crisp Pictures, 


rom CGA To 1280 x 1024 


State-of-the-art video imaging technology and the 
world’s most advanced facilities enable JVC to 
produce the finest high-resolution color monitors. 
These monitors embody the fruits of our latest 
research — deflection yokes developed in-house, 
advanced scanning systems which accept input from 
almost any computer system, the ITC (Integrated 
Tube Component) high-precision production line 
adjustment system, and Dynamic Beam Focus — 
for a performance that’s perfect for any CAD/CAM, 
CAE or DTP application. 


GD-H6120SFW 


For an improved working environment, there are 
models with CRTs engineered for lower emission 
levels which are achieved without any loss of image 
quality. 

Our commitment to the computer industry goes 
far beyond imaging peripherals. Long an innovator in 
audio and video, JVC applies experience it has 
acquired over several decades to produce advanced 
data storage peripherals, hard disk drives, CD-ROM 
drives, D-DAT drives and floppy disks. 


GD-H6116SFW GD-H4220US 
LOW RADIATION LOW RADIATION 
JVC INFORMATION PRODUCTS 
COMPANY OF AMERICA 
WESTERN SALES OFFICE: EASTERN SALES OFFICE: SOUTH CENTRAL SALES OFFICE: 


TEL: 408-988-7506 


TEL: 201-794-3900 


“Auto CAD images courtesy of Autodesk, Inc.” “Auto CAD™ & Autosolid are trademarks of Autodesk, Inc.” 


TEL: 214-869-9150 
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H Modern Renaissance 
at Your Fingertips 


Presenting Aldus® Gallery Gallery Effects works the way you do: 
Effects, Volume 1: Classie Art Within Adobe Photoshop” and other leading 
— Fantastic frescoes. Maégniti- éraphics programs as plug-in filters. With 


cent mosaics. Bold embosses. applications like Aldus PageMaker® as a desk 

All available with a quick click accessory. Even as a stand-alone application. 

of the mouse. For classic images without switching programs. 
Sixteen master effects with thousands of varia- You don't need a huge studio and staff to 
tions to automatically enhance and transform create monumental art. All you need is Aldus 
your color and Sray-scale images. Gallery Effects and a Macintosh® 

Using Gallery Effects, today’s designers Suggested retail price: $199. —— 

can re-create timeless techniques in the time See your local Aldus dealer, or a 
available. Explore more ideas. Open up more call the Product Information Group 
creative solutions. at 206-628-2320. [ALDUS# 
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Eurographics’91, the 12" annual 
conference of the European 
Association for Computer Graphics 


Just another 
conference? 


NO! 


The following 10 points should 
convince you, that Eurographics’91 is 
much more than just “another 
conference”! 


« The excellent technical 
programme 


170 submissions were evaluated 
carefully, and a total of 40 papers was 
selected by the 32 members of the 
international programme committee 
and by many additional reviewers 
from all over the world. This 
guarantees a high level technical 
programme. 


¢ The invited speakers 


Pierre Bézier, Andrew Glassner, 
Donald Greenberg, Greg Nielson and 
Robert Parslow are among the best 
known names in computer graphics. 


¢« The tutorials 


Top experts in various fields will give 
One day courses on topics of high 
interest. The educational level 
of Eurographics tutorials is 
traditionally very high. 


¢ The industrial 
exhibition 


In contrast to 
some other 
years, a 
large 
industrial 
exhibition 
oT 

com- 

puter graphics 


products will enrich 
conference. 


- All the other conference parts ¢ The social events 


Enjoy Mozart’s “Magic Flute” at the 
Vienna State Opera, visit the 
mayor in the historic city hall, 

feel what “Gemitlichkeit” is in 


Eurographics will also include a slide, 
video & film competition and 
presentation at a gala evening, 
sessions giving State of the Art 
reports on selected topics, sessions a suburban Heuriger, and 
describing research projects of the hear Andrew _ Lloyd 
EC-programmes, a poster show, and Webber’s musical 
the annual general assembly of the “Phantom of the Opera” 
Eurographics Association. live - then you will 


know why 
- Vienna Vienna is 

famous : 
Vienna, one of the most beautiful for its 
cities in the world and capital of Life: wa 
classical music invites you to bring style! gersé 


your family and friends for vacation, 
and to enjoy with you one of the most 
exciting weeks in your life! 


« Gateway to the East 


Vienna has been a junction to 


mf di, ie 
Eastern Europe for centuries. ; 


Ou 
Vienna is only 60 km away still 
from the former Iron Curtain, have 
and today it is more than any 
ever the meeting point for doubts 
politicians, economists, whether 
artists and scientists Eurographics’91 
from East and West. is worth visiting, 
Many participants come and 


from Eastern 
Europe will visit the 

Eurographics 
conference for 
the first time. 


experience it, and 
your doubts will be 
swept away! 


Please contact the 
conference secretariat for 
more information: 


Eurographics'91 Conference 
Secretariat 
Prof. Werner Purgathofer 
c/o Interconvention 
Austria Center Vienna 
A-1450 Vienna, Austria 


Tel.: +43 (1) 2369 2640 
Fax: +43 (1) 2369 648 
email: eg91@eigvs4.una.ac.at 


The conference will 
take place in one of the 
most important historic 
buildings of Vienna, the Hofburg, 
which is the former residence of the 
Austro-Hungarian emperors. No 
other conference centre in the world 
can beat the atmosphere of this 
architectural jewel in the heart of 
Vienna. 


¢ The year 


1991 is the 200" anniversary of 
Mozart’s death. Mozart’s music is 
dominating the cultural live in Vienna 
throughout the year. There could be 
no better time to visit Vienna. 
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Apple Il Art 


Computers in the Artroom shows Ap- 
ple II users how to quickly learn to pro- 
duce their own artwork. The book con- 
tains color examples of professional 
and student works along with activi- 
ties, assignments, and tips on evalua- 
tion. Also includes a demonstration 
disk. Sterling Publishing Co. Inc. (New 
York), 132 pages, $23.95. 
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CAFM 


Graphic Systems Inc. (Cambridge, 
MA) has announced the availability of 
its GSI Report on Real Estate and Fa- 
cility Management Automation news- 
letter, which is available monthly. The 
newsletter contains management is- 
sues, technology and industry news, 
vendor reviews and case studies. $115 
for a one year-subscription. 
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Desktop Publishing Book 


Desktop Publishing Success: How to 
Start and Run a Desktop Publishing 
Business provides helpful ideas on how 
to start your own desktop publishing 
business. In addition to profiles of 24 
successful desktop publishers, the book 
also contains information on finding 
customers, staying on top of the busi- 


ness, working efficiently, subcontract- 
ing vendors, pricing and bidding, ex- 
panding revenues, looking ahead into 
the future, and much more. Pro-Media 
Public Relations (New York), $27.50. 
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Using Type Effectively 


Written for the typographer/designer 
and design student, Type: Design, Col- 
or, Character & Use shows how to use 
type effectively with color. The book 
also provides examples of designs and 
explains how they work along with de- 
termining type weight, leading, line 
spacing, and more. North Light Books 
(Cincinnati), 144 pages, $19.95. 
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CAD Catalog 


Palisades Research (Pacific Palisades, 
CA) is offering free of charge its CAD 
Catalog. This 31-page booklet dis- 
cusses the features of the company’s 
products, including AutoImage-Profes- 
sional, CAD Control Center, Logo- 
Scan, and AccuCard and covers other 
topics such as scan conversion services, 
how to create your own Autocad fonts 


and hatch patterns, help for Release 
11, CAD-specific hardware, and much 
more. 
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Human Factors 


Human Factors Essentials: An Ergo- 
nomics Guide for Designers, Engineers, 
Scientists, and Managers explains all 
about human factors by presenting a 
practical overview of the processes, 
tools, standards, and techniques in- 
volved in applying human factors to 
designs. The book provides guidelines 
on using government and industrial 
regulations and standards, discusses 
hiring for and implementing a human 
factors program, provides more than 
50 examples to show how to apply hu- 
man factors, and more. McGraw-Hill 

(New York), 160 pages, $39.95. . 
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Graphics Learning Book 
Integrated Computer Graphics ex- 
plains the development of a simple 
graphics package and a paint/draw- 
type program while providing detailed 
discussions on bitmap graphics, spline 
curves, and 3D graphics. West Educa- 
tional Publishing (Augoura Hills, CA), 
419 pages, $41.95. 
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1. Applications of Computer Graphics $12.00 


Cross selection of the varied applications y Please send me the following COMPUTER GRAPHICS WORLD Reprints. 
using computer graphics, 32 pgs. : Enclosed you will find my check or money order for: 
2. CAD/CAM $12.00 Reprint # Title Cost Total 
Reaching out to solid modeling and : 
$ $ 
industrial design, 32 pgs. i 
3. Computer Graphics in Animation $ 7.00 t 
The challenge of creating realistic characters, 16 pgs. 
4. Business Presentation $12.00 , 
Business presentation to corporate animation, 32 pgs. ; 
5. The Dawning of 3D GIS and Desktop Mapping -$ 7.00 : 
As 3D GIS emerges desktop mapping systems solves ‘ Please Complete: 
strategic business problems, 16 pgs. 
6. Landscape and Site Design $12.00 j ae Subtotal: $ 
Walk with computer graphics through architectural { OMIPONNE i To kaa ee 
landscape & design, 32 pgs. , Title Tax $ 
7. Graphics in Medical Research $ 9.50 Radrsus 
From research to treatment, 24 pgs. i Cit St ~ Total $ 
8. Graphic Arts $7.00 | Wee cence ars vs mes 
Developers are overcoming the complexities of color : Telephone 
publishing and reproduction, 16 pgs. J Make checks payable to: COMPUTER GRAPHICS WORLD 
9. Color Hard Copy Advances $ 5.00 AZ, CA, CO, CT, DE, IL, KS, MA, NJ, NY, OH, OK, PA, TN 
Joins the fast lane of computer graphics, 8 pgs. i and TX residents add tax. 
10. The Market at Large $3.50 5 ’ 
The computer graphics market will grow to Return to: Pat Pizza 
sae ; || COMPUTER GRAPHICS WORLD 
$50 billion in the 90's, 4 pgs. 
é P.O. BOX 987 Westford, MA 01886 Telephone: (508) 392-2157 


9-14 Engineering Work- 
stations Conference spon- 
sored by EWC; held in Bos- 
ton. Contact: Ms. Gail Em- 
ery, EWC, POB 3275, Santa 
Monica, CA 90403; 213/450- 
0500. 


9-12 Geographic Informa- 
tion & Spatial Data Exposi- 
tion sponsored by Govern- 
ment Computer News; held 
in Washington, DC. Con- 
tact: GISDEX, 1734 Elton 
Road, Suite 221, Silver 
Spring, MD 20903-1724; 
301/445-4400. 


9-14 PC World Forum 
sponsored by World Expo 
Corp.; held in Moscow. Con- 
tact: Mr. Terence Coe, 
World Expo Corp., POB 
9107, 111 Speen Street, Fra- 
mingham, MA 01701-9107; 
508/879-6700. 


15-417 Third Annual Con- 
ference on Innovative Appli- 
cations of Artificial Intelli- 
gence sponsored by the 


Videographic Solutions 


VIGA-16 


- True Color Capture|| Autodesk Animator 


from VCR for use in any 
applications. 
- Render 3D Studio® 


images in 32,000 colors. 


TARGA® Compatible 


"A 100 Percent TARGA 
Clone. ... an excellent, 
low-cost alternative ..." 
F.D. Miller, AV Video Magazine 


Free FOTOfiler picture 
database software and 
VPAINT paint software. 


List Price: $1,195 


\A4 Visionetics 


International 


American Association for 
Artificial Intelligence; held 
in Anaheim, CA. Contact: 
Ms. Carol Hamilton or Mr. 
Jim Wattenmaker, Ameri- 
can Association for Artifi- 
cial Intelligence, 445 Bur- 
gess Drive, Menlo Park, CA 
94025-3496; 415/328-3123. 


24-26 Digital Multime- 
dia Conference: Multimedia 
Tools, Titles, and Applica- 
tions sponsored by BIS Stra- 
tegic Decisions; held in Bos- 
ton. Contact: BIS Strategic 
Decisions, Attn: Conference 
Registrar, POB 68, Newton- 
ville, MA 02160; 617/893- 
9130. 


28-Aug. 2 SIGGRAPH 
"91 sponsored by the Associ- 
ation for Computing Ma- 
chinery’s Special Interest 
Group on Computer Graph- 
ics, in cooperation with the 


VGALink 
® 


to Video 


NTSC, PAL, S-VHS 
input and output 
Chromakey 
Genlock 

Video mix effects 


Super VGA 


Free Virtual Video 
Producer multimedia 
software. Creates 
animation, titles video, 
controls audio, runs 
Animator FLI files. 


List Price: $695 


21311 Hawthome Blvd, Suite 235 
Torrance, CA 90503 
Tel: (213) 316-7940 


Fax: (213) 543-2117 
3D Studio and Animator are trade marks of Autodesk. 


TARGA is a trade mark of Truevision. 
SIGGRAPH '91 Show, booth #2147 
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IEEE Computer Society’s 
Technical Committee on 
Computer Graphics; held in 
Las Vegas. Contact: SIG- 
GRAPH ’91 Conference 
Management, 401 N. Michi- 
gan Avenue, Chicago, IL 
60601; 312/644-6610. 


4-6 Executive Manage- 
ment Symposium sponsored 
by AM/FM International; 
held in Keystone, CO. Con- 
tact: Ms. Paula Delie, 
AM/FM International, 
14456 East Evans Avenue, 
Aurora, CO 80014; 303/337- 
0513. 


6-8 Case World sponsored 
by Digital Consulting Inc.; 
held in Boston. Contact: Mr. 
Ed Yourdon, Case World, 
204 Andover Street, Ando- 
ver, MA 01810; 508/470- 
0526. 


6-9 MacWorld Exposition 
sponsored by Mitch Hall As- 
sociates; held in Boston. 
Contact: Mitch Hall Asso- 
ciates, POB 4010, Dedham, 
MA 02026. 


7 The 4th Government 
Publishers Seminar spon- 
sored by T'ypeWorld; held in 
Las Vegas. Contact: Type- 
World, POB 469, East 
Hampstead, NH 03836; 
800/872-7623. 


19-23 TechDoc ’91 spon- 
sored by Graphic Communi- 
cations Association; held in 
Seattle. Contact: Graphic 
Communications Associa- 
tion, 100 Daingerfield Road, 
Alexandria, VA 22314- 
2804; 703/519-8160. 


11-43 6th International 
Forum on CAD sponsored 
by Machover Associates 
Corp.; held in Leicester, Eng- 
land. Contact: Machover As- 
sociates Corp., 199 Main 


Street, White Plains, NY 
10601; 914/949-3777. 


24-26 Scientific Comput- 
ing & Automation ’91 spon- 
sored by Scientific Comput- 
ing & Automation; held in 
Philadelphia. Contact: Mr. 
Matt Lally, Show Director, 
301 Gibraltar Drive, POB 
650, Morris Plains, NJ 
07950-0650; 201/292-5100. 


24-26 EDMS User Fo- 
rum ’91 sponsored by the 
Kalthoff Group; held in Cin- 
cinnati. Contact: Ms. Carol 
McCalmont, Executive 
Manager for Forum ’91, 
Kalthoff Group, POB 8931, 
Cincinnati, OH 45208; 
513/871-6808. 


25-27 CAMP 91 sponsored 
by World Computer Graph- 
ics Association; held in Bu- 
dapest. Contact: Ms. Inga 
von Schlichting, WCGA Eu- 
ropean Office, LennestraBe 
55, D-5300 Bonn 1; tele- 
phone: 02 28/21/90/63. 


1-4 The Evolving Process 
of Communication: Seybold 
Computer Publishing Con- 
ference & Exposition spon- 
sored by Seybold Seminars; 
held in San Jose, CA. Con- 
tact: Mr. Kevin Howard, 
Seybold Seminars, 6922 
Wildlife Road, POB 578, 
Malibu, CA 90265; 213/457- 
5850. 


18-21 Paris Cite 91 spon- 
sored by Adac/Paris Cite; held 
in Paris. Contact: Ms. Eve- 
lyne Crombez, Paris Cite 
91, 27 Quai de la Tournelle, 
75005 Paris, France; tel: 
33/1/43/26/29/99; fax: 
33/1/43/29/38/01. 


26-31 Lasers in Graphics/ 
Electronic Design in Print 
conference sponsored by 
DTI; held in Ft. Lauderdale, 
FL. Contact: Mr. Tim Bol- 
ton, DTI, 1855 E. Vista 
Way, Suite 1, Vista, CA 
92084; 619/758-9460. 


28-Nov. 4 GIS/LIS ’91 
sponsored by AM/FM Inter- 
national; held in Atlanta. 
Contact: GIS/LIS 791, 5410 
Grosvenor Lane, Suite 100, 
Bethesda, MD 20814-2122. 
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AUTOFACT ’91: 


Move ahead with the leader 


Make one trip that moves you and your manu- 
facturing enterprise light years ahead. Attend 
AUTOFACT ’91—North America’s original and | 
largest exposition and conference for automated | 
and computer integrated manufacturing. 


Bring your manufacturing, design, automation and 
systems integration teams to Chicago this year. Be 

part of a mission that pays for itself in productivity gains 
and cost savings! 


Optimize your competitive position— attend the conference 


Seek out proven applications for systems integration and 
advanced manufacturing. Attend the 5-day AUTOFACT 
conference. Expand your mind with actual case studies 
presented in over 80 technical sessions. Problem-solve 
with more than 150 of manufacturing’s finest speakers. 


See ‘‘Speed-to-Market’’ technologies on the show floor 


Explore the latest products from over 500 computer and 
automated systems manufacturers. Discover down- 
to-earth, real world innovations that help your company be 
a Stellar performer: 


* CAD/CAM/CAE/CIM products %* computer systems 
* communications & networking %* computer peripherals 


* manufacturing-related software »%* production systems 


* systems integration systems % and much more! 
and services 


Plot your course for Chicago today! 


ZAUTOFACTZ’91 


: North America’s largest exposition and 
: conference for automated and computer 
integrated manufacturing 


November 10-14, 1991 
McCormick Place East @ Chicago, Illinois USA 


Call SME: 1-800-733-4763 FAX: 313-271-2861 
or WRITE for your FREE brochure 


mn re Send me a FREE AUTOFACT ’91 é 
conference & exposition brochure. 

| | 
| Name LS SE, RE BES ALLA S Wal Te IOS ele Na Le a a | 
| | 
| Title Phone | 
| Company | 

| 
: Division 
| Address | 
| (include | 
| mail stop) 
| City | 
! State Zip ! 
| Send to: AUTOFACT, Event PR | 
| Society of Manufacturing Engineers | 

One SME Drive, P.O. Box 930 

| © Dearborn, MI 48121-0930 | 
| Sponsor by the Society of Manufacturing Engineers Joow | 
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OnE WoRLD, 
ONE MARKET, 
ONE MAGAZINE... 


What can readers of Computer Graphics World tell you about 
the world of computer graphics? Plenty. For one thing, they've 
seen how quickly computer graphics solves everyday commercial 
problems. They also understand how graphics applications — 
Design Engineering, Science & Medicine, Graphic Arts, Visual 
Communications, Architectural Design, and Mapping - are 
interrelated, each creating demand in two or three other 
applications. 

That has lead to spectacular growth in the computer graphics 
market. Now at $30 billion per year, the computer graphics market 
is expected to double by 1995. Because of this, computer graphics 
is no longer a series of ‘niche’ markets, but the single most 
dynamic segment of the computer industry. 

Computer Graphics World is now the fastest growing, best 
read, most successful magazine in the computer graphics field. No 
wonder more people read CGW than any other publication in the 
computer graphics field. 


One Technology Park Drive, Westford, MA 01886 
TEL 508-392-2158 FAX 508-692-0525 


Wednesday, August 7, 
8:00am - 5:00pm 


Here is your primary opportunity to learn first-hand about the technologies and the 
management issues for publishing in all its forms specifically for government applications. 


y ne SHOULD 
‘|URPOSE: PROGRAM OUTLINE WY \ATTEND: 


This conference will help to bring 


Government is still the largest ai dys 
government publishing specialists 


publisher of them all. Even with |) @ The evolution that got us to where we are iocthet tos sian isormaton and 
a a igs oo Bo @ Overview of governmental publishing activity | review alternatives. As desktop 
professionals turn out hundreds of || @Technological forces affecting publishing Feil dey Se Mn Ses 
The 1889 OTA ropor “Infowring tie @Congress interest in information dissemination|| forced to re-evaluate systems 
Nation” provided some insights into || @The database issue and beyond ee ee a 
possible directions, but it is yet to De || @|mplications and possible courses Sea : 
appreciated or implemented. The ae peers. 

problems with GPO continue and || @!s desktop publishing the answer? 

every department agency andbranch 
seems to be going in a different 


@PC, mini, graphic systems comparisons 


direction. @IBM PC/PS vs Macintosh vs what? 
ee @DOS/Windows vs O82 vs UNIX vs what? LEASE: 


@PCL . oe vs “— PDLs Send payments along with re- 
@ Organizational, personnel issues gistration form by July 24, 1991 to: 
Moderated by Frank Romano, the 


: @ Art and graphics issues 
program presents a unique blend of 
consultant, vendor and user per- || @Where do you go from here? hahah Sof gi 
spectives to allow maximum in- 
formation sharing in a minimum orate 4 ae SEMINAR 
amount of time. There will not be || @A panel of publishers prognosticate 


JRESENTS: 


sales pitches disguised as pre- One Technology Park Drive 
sentations and attendance will be Westford, MA 01886 
limited to permit audience and Seminar Fee: $315.00 (This includes registration, Attn: Sharon Chin 
speaker interaction. handouts, breaks, and lunch.) (or register by calling 
4TH GOVERNMENT PUBLISHERS SEMINAR | a5 tee 
REGISTRATION FORM Cancellation Policy : Registrants who 
reas Title: j fail to attend without notifying the 
ea Re ae Sane a Ua ene ’ Registrar are liable for the entire fee. 
Organization/Division: Substitutions are permissible at any 
Street: , | time. 100% refund if registrant 
BM RANE LIN 0 ot or ea Peg oon ee eeieaia 45; WarkINg dayeenrian tO 
Phone:( Je Oe oie oe ae eee ean ae | ee ee Ole CAnmeelaHOn fee cater 
Credit Card # Expires: j that. Registrations will be accepted 
LJAmEx [Master Card []VISA yin the order received. 
[_]Check [| Purchase Order # 7 SPONSORED BY : 
10% discount for the additional registrants from the same organization. | TYPE WORLD 


IMAGE 
COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 
OPTIPAC - Flexible Compression Solution 
¢ Color, Gray Scale and Binary Images 
¢ Lossless and 10 Controlled Quality (CQ) Modes 
* Varying CQ Compression Ratios in Excess of 100:1 
* Lossless Ratios Up to 3:1 or More 
* Extendible I/O Capability for Any I/O Device 
* Fully Programmable Compression Engine 
* A Single Software Interface 
Configurations: + Upto Five (5) DSPs 
* Software Only Version 


Standards: ° JPEG (Proposed Standard) 
* CCITT Group III & IV 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


Advantages: °* Increased Communication Rates 
* Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 (916) 756-1309 FAX 
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Retouching, Photocomposition 


& Special Effects Software 


see us at SIGGRAPHeBooth 2013 
For color brochure, contact: 
Ron Scott Ince 1000 Jackson Blvd 
Houston TX 77006e713.529.5868 
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OnE WINDOW ON THE WorLD 
.. -YOUR PC 


@ Look to VGA*ERDAS”™ for low-cost raster 
GIS MOdeling (GISMO") and advanced Image 
Processing. §@§ Get real world solutions on your 
VGA screen without additional hardware. §@ Use 
AutoCAD® and ARC/INFO* files. &@ Educational 
Lab Kits available. § Look to ERDAS for Total 
Quality GIS“— at a price you can afford. 


404/248-9000 
Fax: 404/248-9400 


© 1991 ERDAS, Inc. All rights reserved. All product names are 
trademarks of their. respective companies. 
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COMPUTER GRAPHICS WORLD JULY 1991 


Featuring 


products, 
employment opportunities 
services, systems 


& software. 


REMOVE HARDWARE 
O—-x LOCKS x——0 


Protect your investment! 


Don’t wait for your lock to get lost, 
stolen or fail and render your pro- 
gram useless. 


Our SAFEKEY’S are guaranteed to 
unlock the following: 


TOPAS™ RIO™ 
INSCRIBER™ LUMENA™ 
VISTA-TIPS® & MORE 


Limited Time Offer $525 plus S&H 


[609] 390-2799 
IMAGINE THAT 


TM-Trademarks property of respective owners 
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Custom Color 
Transforms 


Need to convert between different color spaces? 
Need to characterize color print devices? 
Need to color calibrate scanners? 


Want accurate color? 


C4 Nel 


9206 12!N Ave. So. « Minneapolis, MN 55425 


(612) 885-9077 
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AutoCAD Users Seek 
Professional Help! 


GT Express Professional 


¢ AutoCAD* DLP software for VGA 
¢ Instant zooms, pans & redraws 

¢ Flexicon’ menuing system 

¢ VGA & Super VGA 

¢ 256 colors - 1024 x 768 

¢ Create your own Flexicon menus! 
¢ Includes Flexicon Developer’s Kit 
¢ AutoCLIC optional 

¢ Only $395 


x > Free Demo! 
ARTIST SOFTWARE | «800-999-9678 


A Control Systems Company 


GT Express is a Control Systems trademark.AutoCAD is an Autodesk, Inc. registered trademark 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 
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IEWPOINT 


The 3-D Object Company 


Over 200 3-D Objects!! 


g-= Render Ready 

p= Output in most 3-D formats | 
(Wavefront, 3-D Studio, Swivel, etc.) 

p-= Library growing daily 

We can digitize any object. 


Call, write or fax for a current price list 
and sample catalog page 


1-800-748-4170 
Ph. 713-550-3388 * FAX 713-550-3305 


SEE US AT BOOTH #1248 « SIGGRAPH '91 
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Graphic Desyguers aud Artists 


The Kolorist 


COLOR CORRECTION SOFTWARE 
ALL THIS IN ONE SUPER SOFTWARE PACKAGE 


® PreHue, a soft-proofing program for your 
computer generated art. 


@ The Kolorist, the only separations program 
written to SWOP ink standards that 
guarantees high-end quality from your PC. 


© The Kolorist Kalibration module for your 
imagesetter is also included. 


For More Information 
CALL: 404-324-6308 
FAX: 404-324-6495 


FOR TARGA &ATVISTA 


a 


Iw © © 2. 2 .©: 3. A ES TB we 
Ses a ee A ie | RE ae A ee ere or 
1O19 14th Street Columbus, GA. 31901 404/324-6308 
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NEXT TIME YOU HAVE TO MAKE A 
LAST MINUTE SLIDE PRESENTATION 


SHOOT YOUR COMPUTER 


The NPC Screenshooter is the simplest 
and most economical way to make 
Polaroid instant prints and 35mm slides 
directly from your computer monitor 
or CRT. Screenshooter outfits are avail- 
able to fit 9”, 12-13” and 19” CRTs. 


NPC PHOTO DIVISION 
1-800-344-9504 
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V-LAN | 


THE GRAPHICS & ANIMATION CHOICE 


The industry standard for 
frame accurate transport 
control with today’s 
MACs, PCs and workstations. 


@ Interfaces with any computer 
having an RS-232 port. 

@ Supports all major VTRs. 

® Compatible with all major 
graphics/animation software. 

® Completely external to computer; 
does not occupy a card slot. 

® Controls 31 different devices. 

@ Single co-ax cable connection. 


Wideomedia" 


merging computer and video technologies 


211 Weddell Drive, Sunnyvale, CA 94089 
TEL: 408.745.1700 FAX: 408.745.6721 
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THE TURN KEY III 
(500 lines RGB) 
The NEW camera made to be 
used with the Targa+16® and 
other leading capture boards. 
Note: 


We take trade-ins on the 
older TK870U 


TK1070U w Autofocus/Macro 
Lens, Power Supply and System 
Interface Cord. $1780 


Closed Cireuit Products 
(800) 999-3130 / OEM Pricing 
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ATTENTION INTERGRAPH 
USERS! 


Are you running out of disk 
space on your workstation or 
server? Do you need a large 
capacity cartridge tape drive to 
help simplify your ever increas- 
ing backup requirements? 
EXSTOR has a complete line of 
disk drive and tape backup sys- 
tems for Intergraph worksta- 
tions and servers. 

* User Installable 

*1 Year Warranty 

* Free Technical Support 


EXSTOR, Inc. 
11200 West Plank Court, 
Suite 129 
Milwaukee, WI 53226 
(414) 778-7110 
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For nation’s best prices on CAD products —- CALL GraphMart™ 


CARDS and MONITORS DIGITIZERS PLOTTERS 


1024 x 768 non-interlaced CALCOMP ROLAND All Models = CALCOMP 
Card and Monitor Solutions 12x 12 to 44 x 60 ENTER Pen Plotters 
7" SUMMAGRAPHICS SP1800 2 yr. warranty Pacesetters 
Summa Sketch Il 12x12  SP2800 2 yr. warranty aps eh Sh A me 
IDEK 5117 Summa Sketch Il 12 x 18 -D, : 
PC Mag. Editor’s Choice GICO Roll Feeds 1026DM roll feed ne : 
ACTAR VGA 1MB Sbeachmeacter 12.012 SP4810 Thermal Plotters MODEL 68000 Series, Fastest Color 
Spee A BU 19 5 18 SPA820 Drawing Master Series __ Flectrostatic Plotter Ever Built 
peal tal KURTA, CALCOMP, SP4830 A-D and A-E 
1,375 HITACHI 200 x 400 to 
LARGE TABLETS 400 x 400 DPI 


Order Toll Free ALL BRANDS Gi Electrostatic Plotters 
800/346-1318 
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The Soviet Connection 


A key link has been forged, 
but the hard work lies ahead 


By Beverly Aquino 


held at the Palace of Youth in 

Moscow back in February, 
marked an important milestone 
for the computer graphics commu- 
nity. As the first significant com- 
puter graphics conference ever 
held in the Soviet Union, it repre- 
sented an unprecedented opportu- 
nity for the exchange of computer 
graphics information between East 
and West. 

Making that conference happen 
wasn’t easy. It required a great 
deal of sweat and sacrifice from 
people in both the US and the 
USSR. Accomplishing even simple 
tasks, such as setting up an E-mail 
connection or locating a projector 
for the film and video show, were 
extraordinarily difficult. 

Then, just weeks before the 
show was to take place, the whole 
thing was thrown into jeopardy by 
outside political events—namely, 
the turmoil in Lithuania and the 
growing threat of war in the Per- 
sian Gulf. 

These were tense moments, to 
say the least. The Soviet Graphi- 
Con committee had gone out on a 
financial limb to organize the con- 
ference. If the Western speakers 
and participants didn’t show up, it 
would have destroyed the whole 
event, and the committee would 
not only have faced a credibility 
problem with their peers, but their 


T he GraphiCon ’91 conference, 
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positions in their institutes would 
have come under question. 
Fortunately, it all worked out. 
And by all accounts, the confer- 
ence was a success. Not only were 
the 1600 full-paid attendees able to 
hear talks from some of the lead- 
ing computer graphics experts, but 
they were able to view the SIG- 
GRAPH traveling art show, the 
SIGGRAPH 1988 and 1989 Film 
and Video shows, and a locally 
mounted commercial exhibition. 


How Shall We Proceed? 

But now that the lines of com- 
munications have been opened, 
how shall we proceed? It was clear 
to show attendees that the Soviets 
have a strong desire to become 
part of the worldwide community 
and have a wealth of knowledge 
that can be used to help solve prob- 
lems common to all of us. With 
their help, perhaps we can better 
manage our environment, feed the 
hungry, and achieve new mile- 
stones in medicine and education. 

Despite such potential benefits, 
it’s equally clear that the political 
and economic situation in the 
USSR today can intimidate compa- 
nies from aggressively exploring 
this area of the world. 

Certainly, the level of technologi- 
cal resources in the USSR pales in 
comparison to those in the West. 
The Soviet economy is near collapse 
and the work force demoralized. A 
rebuilding is in order, not just in the 
physical distribution system (roads, 
air, and rail), but in the attitudes of 
potential employees. 

All this and more is needed, but 
we must not let roadblocks stop us 


from making progress. The Soviet 
government must lead the way if 
true improvements are to be made, 
but major companies in the West 
can encourage a move in this direc- 
tion by seriously considering the 
USSR as a potential market. 

In addition, we must not be 
afraid to communicate honestly 
with the Soviet leadership about 
what must be accomplished in or- 
der to convince large numbers of 
companies to invest in this mar- 
ket. It was my impression that the 
Soviet leadership still does not 
fully appreciate that Western com- 
panies are driven by a profit mo- 
tive. We must continue to explain 
that companies are not in business 
simply to employ a given number 
of people; they need an environ- 
ment that offers the potential for 
profitable investment. 

The GraphiCon 791 organizing 
committee was a group embold- 
ened by the political and social 
changes taking place in their coun- 
try. With this effort, they were 
striking out on a new path to gain 
professional and technical recogni- 
tion for their achievements, and to 
stimulate the exchange of ideas be- 
tween our communities. 

We in the West need to be pre- 
pared to meet them more than half 
way. There is a highly educated 
population that wants to partici- 
pate in the intellectual and com- 
mercial ventures the rest of us 
take for granted. By helping them 
achieve that dream, not only will 
we reap our own economic re- 
wards, but we can contribute to the 
quest to achieve peace and stabil- 
ity in our time. CGW 
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Hotter 


Plotter. 


Introducing DrawingMaster Plus 


24" and 36" sizes 


DirectWrite premium 
paper and film are 
“archive” quality. 


Integral multiplexer 
connects up to 4 PCs, 
workstations or 
mainframes 
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Awarded _— 


“Highly Recommended” 
rating by CADalyst 
Magazine 


DrawingMaster® Plus is hot to plot. 

In fact, it was specifically designed 
to run with the fastest CAD systems — 
taking just minutes to do jobs that take 
pen plotters hours. 

And high throughput doesn’t mean 
low resolution. At 406 X 406 dpi, you 
get exceptionally clean lines that rival 
laser and electrostatic plotters. 

For fast checkplots, select 
QuikPlot® mode and cut plotting 
time almost in half. 


406 x 406 dpi 


Embedded 
RISC-based rasterizer 
Jor “screaming hot” 
throughput 
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I year warranty 


While DrawingMaster Plus is hot, 
complicated it’s not. 

There are no pens, no toner and no 
chemicals involved. You simply load 
a roll of paper or film and plot—more 
than 50 E-sized plots completely 
unattended. 

DrawingMaster Plus is exception- 
ally reliable too. Plus it’s backed by a 
standard one year on-site warranty. 

And no other 406 dpi plotter comes 
close to Drawing Master Plus in price. 


prea, 


No toner, ribbons, pens 
or chemicals. 


— Automatic Media Cutter 


——~ One or two color output. 


High contrast plots 
ideal for diazo or photo 
reproduction 


Warming up to our new hot plotter? 
For more information, call us at 
800-CALCOMP today. In Canada, 
416-635-9010. Or write: CalComp, 
P.O. Box 3250, Anaheim, CA 92803. 


=7CalComp 


A Lockheed Company 


DrawingMaster, QuikPlot, DirectWrite and We draw on your imagination are trademarks or registered trademarks of CalComp Inc. 
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AUTOCAD 


Now, you can begin your work without learning a complex new 
interface. It’s not merely intuitive - it's AutoCAD. The MG-3D 
graphics controllers and software driver are the first to offer real- 
time interactive Gouraud shading, image manipulation and 
walkthroughs, within AutoCAD Release 11. What's more, major 
AutoCAD Strategic Developers directly support these advanced 
features to maximize your design and visualization capabilities. 


It began with our MG Series. Now, we've taken real-time pan and 
zoom with Bird’s Eye View and Spyglass into a new dimension of 
unsurpassed performance. 


@ Experience outstanding performance in high-resolution, true 
_ color for a universe of Windows 3.0 applications. 


m@ Expand your PC with the same Matrox graphics 
technology as high-end 3D workstations like the 
SUN SPARCstation 2GS. 


> @ Get true color 3D graphics: 
>> 1280 x 1024 resolution for superb 3D 
performance on the EISA bus, and 

1024 x 768 resolution for unbeatable 3D 
performance on the AT bus, at 2D prices. 
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Don’t settle for second best. Call Matrox now. We'll put you in touch 
with a CAD specialist from our nationwide network. 


Cross the bridge toll free at 1-800-361-1408. 


AT; AutoCAD, AutoShade and 3-D Studio; Matrox; RenderMan; 
SUN and SPARCstation; and Windows are registered 
trademarks of IBM Corp, Autodesk, Inc, Matrox Electronic 
Systems, Ltd, Pixar, Inc, Sun Microsystems and 

Microsoft Corp, respectively. 


PRODUCTIVITY - PERFORMANCE : - - VISIBLE SOLUTIONS 
CIRCLE 73 FOR OEM INFORMATION CIRCLE 74 FOR END USER INFORMATION 


